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 7 ti f ,V = U )Z X f i - ti (Ace ty!choli ne sterastz , AChE) EC 3. 1. 1. 7 la dn tz ge Eta
cD paEX X gE S` 6 = Y yVruttt S/ t VX (D tt\ {!k ge taN 7 le + JV = V ? C Acetylcholine,
ACh ) be ts ]") ab)IC hP ijÅq"ge -g' 6 C e IC .k b , -i )- :l' X '(i (Dl4i S,n,,Mij di {lire es fi JSi iEMll zao dn " te
L. -1 Li 6M# '(• ib 6. ACh E CX C CDk ee. eY rLC en ne a) t: bb IC ii h f Jt Ea ft wt, ib 6Li Ia ( CD fi blJiC
wt re in. O- zz t L ( ifUU ( "i6 C e DS tu tz ge EEkOge fi re ma en za feMLi t: ag -l va va st sc"D} 6
         1A- 3)
            e t'L&K ACh E de as ti4 ( solubi :ize ) L NW 'a" 6 c e b;di bt) 'c NfiHA 6D) ic S n(v6.
                                      4)? th b , ra ER op AC ms GCoLi( lt Cng T• iC zz ti) em tr MNDS sth6ntLi6iCV g' ts Lx. AChE
la tw ffre ma oh tx 6 r ng ptLut tz o ,Ts tu pt ut Jp fisu o t \o Esuseg r; utc e " re u( }j' b,
ct1 6 cDM#tw gnta M}MlrE tr ig ,1"K L, tz-JC' ib 6 c t tg E cDpa ta D) 6, Ml,fEs #"tErY tx bl fitcli
e o fEr 6Cn `5 a) rtiwtenbSNt) tl JC L'4. fiiEE BermEm lailieqnsc tw"n ig affinity chroma-
tography lc S . ( 1OO pt. PA -tMWU, tr` ,V ptfi t*ut IC Sti 6eim b) 6 ig su ) t i' gficggE op
AChE tS"I wt 26o,Oeo (60,OOO Å~ 2 e 7s,ooo x 2 cD 4 macD ti Va; -, FJ b ne ntS tx 'rL}
6) , fiLtFaf-[tnopop AchEtsf) }M2oo,ooo (126,ooo t 7s,ooo a) 2 pmcD Å}t V==v F .k b
               5)mntsn(v6) etugu(Ls6.
 AChE ta a- chymo tr ypsin tg e' le S Åq ant -tr iJ tz = - f i - V'C• th b , 7 v Ju ic ma sc FP ne as
                                          (V--8)ig ff -c agfi ACh ig"1ziÅqhge"g' 4 c e bS, tutz{,rzNcDSIt scexftieoL,tc fiA 5h}lc s t'L 'tL"6.
agRACh la 4M7 E 7gigfiDreatzVth b, fuopmptr7t7- FMtCtr-x•tditoTifPD,i(
AchE Ec i o 'c "q zK"ne ig s t) 4 c e9' ts xT q) 4 ta 7 u gle re t) Itatz lc s o ( AchE ia
          8)asL'opeede5Ct6Ce, methansulfonyl fluoride SP dimethylcarba[nyl fluoridetAChE
                             9)eO fil di DS 4M 7 )/ t=) ZA ts GD g1! }e l. -C ff nc 8 tl 6C e rS ECD M*D, 6, AChE op
agfirefisstSLIcta7 -: )vfltnt[EL;lcevaee Ei'g-6 tx7,vestS! (esteratic site) t i]iEabere
o O' ,v - fb; va fi 'e- 6 wa tt zz tS[ ( anionic si te ) cD 2 Nth cD re azz tSXDS ge IE '4- 6 e cD t gt 6
n(s b, tsov o tz =-7J - v' e t: se rK 6 AchE op re di t sntL, 6.
 7ts - ,t pt l F Xa5atzO 6 -) al mp VP rw op EE] re lt, IH GS di 7 7 V " CD Vi e b em bS " i ,N' )V firt.,
Phrsest igrna veneno sum ( Balf. ) CD 7' )V h v l F' Rhysostigrn ine le st sug ( ordesl po i-
son ) e U vc TilM L -c Li t: es1 ee g '(• ts 6 c e bS i? " 6i.O) Methylcarba[noyl g ( - CON HMe)'
e rsOmpT opXza tz? th 6 physestigm i ne b; liLibl 7 k + ,V = ') tz X X f i - ti nt ts le t5- t C
eDsNocl sn, (cDEEmeeFmicNEv-csÅq a) ta -,t pt a Fxkemabsee pt e uTant s n
it'
." rz) cn6 egptm" -xs' s 4 b ltsAtzisL,'e`a't 6 4 M7 ?f= OAgig fi' ) neostigmine ca
ts (bAtz '(• 6 b , KL s AchEMZms tr de r:"IK 'tx S D, b)o 6 'etMpt nt tr ig ijk 1- tttamaii rg b} o k.
M 2 za urfi Jk me e, ge pt ts tr le ,:dlÅq tk - ,s x ( F xtueigompt, ant bs fi tl b n it nt ge,
 (*) ASlktcrciN-arotby1csrhmte tr methr1carbemate t, N,N-dirnetlrylcartumte kdimetlty1earb,m.te













    M."N OtNMe2
neostigmine IsoLan(!D
MWogNMe2M}"1N
  Nxl!2N Me2NCo" H
   NMe2
        (!sÅr
 Pirimicarb
        Mle
     MeS9CH=NxocNHMe
OCuNMe2 bl4e 6'
 v
      @Dimet i Ian Aldicarb o
pyrazole, pyrimidine, pyrazoline ig Eta#M7kMmaCD dimethylcarbamateMbSitL"ipEllefi
re le ,]riK'gb c t DSE' ){l 6 t't=MlcgeS tik. DSmethylcarbamate S b e SgfiL"iJ4- 6 methylcarbe-
mate op li DS 5 A- 1O esasL'gezaffJ"(' ib b AChEMZpaJ '(' 6 th 6bS, ftntzaop $flSetJ D) 6 PJ ma CD
MM n"a di methy lc ar bama te '1 'b o k. Me 'C' tS :'rlNtu CD ox ime car bamste e wtL " '( i;] tr diik
pheny1 methy1carbainate uaDS4e CDJSc sshde li op'CL' 5.
 "Åq tz it' y va l CD diMag CD ffM, fiM{S[N te Nl t: diM phenyl me thy) carb a,nate ig Xfi EIY tC
antg- 6 c ebs;eeiars c e s ib . 'c, cn6estK mamutny ps bemLst AchE maz, gemernvc
                 B;ee -g- 6 [fieq em tsHflDSfi ts t)tl -( Li4. IR cD ,L 5 tt eeMg:D) 6 ME -C• tS, " -,t pt d F Xge
Mff] birz!llpaflXIC fiE-e- 6 AChE fe Mn-g` 6 e e Ec S b ( opW!llntkig re es -l 6 c t fa fiLi
rsLiee es:rL'z L,6. oge tT cD"-,t)t l Nc•)LA'rtwmnttrtM%EigmLxt: AchE mz
                  13
                    Neostigrnine SnyasbS liL' AChE wa :tPs ff1 '(" iE) b tLcts tr t op ma tC fiL,re en kDSb  op 6n6.
bS 6Mpt reer be t:"IÅqi tl L,opla fi8Nicg tpEtaXN4F) pm#M ( sheath ) be EvaL lV:, ( cD VIiMA
                           1O)
                             e op delc c op re N b, 6 ts tn6('b6 AChE teSlge Li )C. tSL"t: to 'C' iE) 6 c! rera8 t't '(LA6.
                                          14)thatztcoLivara!npmNtch•tt6"-,N' pt d Fotesu (gew) ocegigecJ'6c tbs(•g 6.
@eFss.k O Jelasatli S tl t: Jb -,x' . - FDS AChE be fiAZt. -CLi4 C eta, rz!al cD FPpt tw geem
                         1,M
                            @"-,sx i F "e M lv re NO mp pt( ganglion) (Dtevaee b ti3UTrn mans\Ellj lcamp S t't t:.
pmffsuie utreR5UTasfi"Emp#emteMzaV" 6 e AChE Mnlc i 6 thretrftl ( after-dis-
charge) eDi!lftag)ÅqDSth ji,t)tL e'.5''fi' @itntzao"-,". i F leressttr:EMta ff bl t: tS' Li
                                      1"
                                         cn6Åq nt 3 ab lj , lkLi (• Ct LM lt, JFSbl ptN, v e le it b ninc eDS fiAS n( L, 6.
-2-
-pa op gi di fiT za FS ,NChE op gg lCS .TU) ts C 8nTLi6 C t le Jift wy U(Li6,
 L, t: DS. -( AChE fiaZt][ErL igM#aSe-- fit) av iMb) 6 EJ} ff(PL i!7kbt) -C 4) Åq C ez ta, va L,L, b-,t Js jt
F Xrp !ll n] eD design Ic Ib'Li'r 6 , AChE in ma Ei[ ["L; es"W, ge tRi ueJta ig nA t5 b)tc Jg"6 5 x '(• aj et tg E]!
ra b ig li Jk-1 Åq tl 6 6 cD tre t) tl 6. "-,"x l He .k 6 AChE pm Ul, !SE V,T,vaetSrketCF)PLIntD,
s re ng s n -( L, t: te 6 bb,n 6 'dl,8' li ne tr cD HL i iSfi ig M# ev. en DS fll 5 tl Xs b) . t; e t , MX
bs nt va a[1 re pl] Ic su tckfi L t: b za 'Q W: b -e" 6 c t JC, , gM ACh cD AC hE Ic .L 6 "n 7]Åq fi ge iS(
ff]gnt (D zaliZDSpa re -C• B5 . t: e L tg e cD mpMb) 6 ( op Ei( IEL;- ra tclC ts et 6 rk EiE fi{L;. CD E( JEbTZtuDS t tl
iE tl sir re u "c xee lc aufi s n 6 c e lc s o '( , ( {DN[EbT va ee (D iE u s Ds ut HA s t'L t: cD ts tt mp emm
    t9)jtt -(; IE) 6. " - ,N' 1 l F CD Pfi g.i C[) bva S la, " -,x' pt l F e AC hE e CE) re aCD li S e, ( eD IX op
NfiEi ee ag -(• ib 6M# tfi tr zz{SZ [D " ,V ,g E ,V It rJz EE`(1)gS CD rw (• g t 6 c L b} 5, cn 6 lc ee es V
b.- tt JELI. fil tw op zaU rE` fa PH H-iM5g es ne OM gZ IC K( Åq C t lt T• " rK L i. V b) V ec le# U Åq itt 6 l 5 IC
                                 13,20)rsz ffL-, 7E tu (D utlj fil t/E IC wa L, 'C Li Åq obiC!)-FS1 lbS Cng -ekre ma S n-( is b , AChE opelntti
vaM ig wr 6 thjic 'e- 6 5 Jk. '( (DMea e tL •) '(r L N 6. M 2 af }C ts' Li '( L, Åq ob) cD av rk fi za lc ,l o T,
C tz 6 op Jft ff.IZ tu ig avMV, ltnj gk 6 C e iC i b C tl 6 [i JE Jll tu cD ili UL,tw ma (D t: to cD scXMg#,
fi' za tCOLX '( pt st L, it re ee tCDLX'( ms .NL" 6. ee 3 rt, le ts Li 'C la, C ]Il i '(i itLima CS.r fiJ, ge EH fiJ -(r•
                   b b r; bs 6 2 Åq tzpa ntrErc tt tsz fia esm op ut .ljbsnB s
         o
        oeMvieR
 SubstÅ}tuted phenyl
methylcarbamate (R=H){dimethylcarbamate
           (R=Me)
 as Mfl}CMLit: vaM pbenyl methy1csrbamate,
g emc .sy s ovLithama (• th 6 embn6. oAchE vaptnrebw Åq ,
tihre V T( as;i! -4L e c t Ds iiJ ee 'c• th 6. (2)4%paa {}k ev ig va trKic foz s -( +1} ie I'ft lcMCp pt k op
wksny as {D aislbs rij re (• th 6 .
 2ICor"CD fi abetNM pheny1 methy1carbamate, dimethylcarbarnate MdeMU"(AChE ma!
ta tz op as tc ig pt scNmbr if nt"moEk e u ( nv it v, " - is . ( F othmp ts es tc\ tsxkfi e ss
pa- sct '( re fi esJ rg ne bl efi ts . -r e cD pm ptfi rs uemtcoLh -c stma ts et .ij de "n z 6 c e tc th 4.
 c cDff{fi:tt Fp este vets opmre4cD E e lcfits t)nt: e cD -r? a) b, ec Åq twsu4it: vg-g-. tt sc
ge e fi rs s tc th t b mmg, ut it te L, t: titi t: timaxfitts, rents ic scmtc amde"L.t tfLit
dtN/AN=i]C, ee va&rsfE, utmMecde la v to aneshL,t: t""Lit Rpttt\anÅíg(Dfi lt icge Åq Msu
M. tg b, . t: t ,v F tsM$ny tlti Ic- )Li '( 6 et .H-t•t eM fit 6
reaseUT, MscIJnrkhneNptapzagfitJBoef,vfi
eslt\ntsiitu(, AchE cDgM"pmzfi1 -ci i6 6e
kphenyl ester Moptu*finefirsee bbcf, mv
F esmgpmma) ne bl e fi tg . t: remie =,Li '( th -e4 6.
as 4 af 'e ia mn op ta s bs"- ,s1 ( F"i oecDs s
tstzfftc\tstrNecaesbsb6ob,leneblu, cng
Tic va 6nTLi 6 pa UOig esk\ tstJfiGC fo• Ct 6 deke
th ij -a- 6 C t IC .L b " - ,N' S rf F op AC hE M$N rs
es as eCOL' U5 5 tl t: pmRiC ') L'tms 'g" 6.
    dimethylcarbamate NtaiXop fi t' CCD Hee
              c opNtvvitit de enf
-3-
t'r-Ugt. Mft pheiry1 methylcarbamate etcecUTL'ittrV't:ffptlt\[[M (dv) thtzNV
M"nt • --Ffi=- ec, MKtts\scltiCptffttUNit ttUhitfinJk\AMN\ffzaM • RSilivets,
ptJignreÅ}, meblre7ofiAVfNIezaVlrpmdeaLiittttihuR*I\fi•NthMstreÅ}, fiS
Jk\xop or#ask y s - f p ti J ANmgop fiR icmK rp v -h cfg t.
-4-
ag2jl:l 7x=IL"-AptlNcdi6
      A C h E BE s'Å}' EiiE J;iiJ 5ilElllS( CD iRil liEl
 di Xt C[) i) ',Ss d FXItattezic .lt 6 AchE opzttsEL;h;asfiv v- \rcDefieeirtl8) x,"xp) ssZi}
     m, as)
-{pEF LFpt rmpt th b cD AChE twff. ig geo 'z MNth EE]fcefMJ ti t: re ge, Li-e: tl(D ACbE tc
h•{i lr e Jb -, x' S l Ni va bl( ACbE " -iN' pt ( F nt tt ptet71[ (E CX) ig F.r nt L, , ta LS 'C• iM rS n
)v,N'
 -vvn,es# (EC) le rv.nt'g- 6. c cD jo )v,N' E )vkM#ta lpjesbl mp o Åq b (tla ib 6bS" Jv,t 'k
?Mt AChE Fcg T•"qrk fineSn6ntStixage ( Scheme 1 ) de t 6 c e bSng 6b)icSnt:. ce
lc E, x, c taenenAchE, "-isptdFÅëtux"neiclbeut:7Jvo-,v (7s/-
        ki k2 ks
  E+ CX '-ct----- ECX-EC E+C (Scheme 1)
          ki
,v) e " Jv ,v, tz M-z?b 6. Kd (= k-, ! k, ) e k2 ta mrk slz diofimicg Åq ne re gz tsmm
e de Jv ,N' E ,v kmNit tu r• th 6. c oa s lc " - ,s pt ( Ha AchE op gfi e v ( tu 7K h ge be s
C)4DS, ACh op"[l7JÅqfinentFEL;CD-efClt.xtrC k2 :e) ks DS#MIC,jNS Åq, b)oMh,V,t 'uVma
pt ( k, Årks) 1? b 6 C e iC di b " JV ,S VV kM pt DS YM U"ilJ ma es MZ fij e L( ftPMt 6.
 Scheme 1 Ic ,r S ti it ANJEsva ge op lgEEIt ( tl 6 cD nt crbMtu le av re t 6 C t }c th b l mp S nt: .
                      IM&Mlc MN " n t: op iaMh )v ,s 'c Jv llsNGEsT th . t: . ut mv ,s vv fisN rsgnt rkM ks ta wt S
iilMta fe itM, fi bl, tt' ,v o xa rx U te .k . 'c nt EiL; ut 4i cD " - ,s 1 d F Mfi fe B ge D) Ec E Åq t6 e
                               ze}es#nt trbS mp . Åq b e @fi -e- 6 ee op -ta fi JEEMNre tu e U ( av re S n t: . Methy l N U' di -
methylcar bam ic acid O7 il. = - Jp, 7 = 1 - JV CD t x f JU `G) A ) l F le re Lx -C avM8 tl t: ks
                                          1orma la, 7 ,v = - Jv, 7 . 1 - lp, ,x p b`t : cD er re lc b) hjb 6 'g: -;il '(? ib 6 c e Owa 6 D,Z 8 tl t:.
C CD reMla h - ,S ,f rf F cD 7 ,v 7 - JV zz fi)- bS ee rs e, 'zr LN '( 6 ft U, )b Jv,st 'uv ,f[s erX ( EC) DS di
nt L. 'CLi6 C t ig fik t. -CLi6. g r: NH2OH CD .L 5 rg*MstptbiI:fe-e- 6 e Mscnttr op zazablif
                IS)Åq tLC 6C t S eOva wh de iSre L. '(Li6.
 k ,v A' g' ,v a Ml ( EC) (D ti! ntM ff s: ne re SF eeMM Kd t " ,u ,x' l Jv lLg ntRtu k2 e iC th o
Tixra stz 6. trs t) s E t cx th b Ec bsgntt6nD)tt op 2 lk(ntstigntmtue ki = k, /
Kd L fo' Ct t:, C ni T• U sS Ui h - ,N' pt l F op eeZnt tr op re tu e U(Nbnt " rt I,o ma Åq50
% magza it) •ta , ag eq zaEbl-fi T th tX it ki e nt rrb ag an t lt tC th . ( I so = O, 69 5/ t • ki eX
b "n 6. dr . ( nt m, fi tu Kd bs ,INs Åq , k2 bs ptc " ts " - ,x' / d F u e' mzm ts Ds as Åq tg b ,c op
2 tu CDRtu bS eeZnt tr be fira fi al L, -C L,6.
 ntptmta Kd, k2 lven(nfirevtavret6fithe urJk) Åq "Mtnltmpnis}ets 2 fiza
-5-
bSiiJme'C• tE) 6. rg 1 thNCD J6Ma " -,h'. d F t AChE e cDrLsc[Lrtxare le de-refi en L. .L 5 e -gh 6
6 o(•b 4. e nic fa, at, 7 = / - Jv zz" ig 3H tw wa w: " - xs 1 l F fe rw Lx vs rm if 6 7
                               22)s 1 - ,v ( X ) ig ta e4[ :'•t ;i il v- •L'7 g )i k b yP Ic .k b aijZ 'slL 6 fi iElt, 2- cy ano- h 6Li ta
2- nitropheny1 dimethylcfirbamate tZ) : b iC tii nt -d- 6 7 ` 1 - ,vDSJÅq " rs va 9" eq ;Ell es ta e rv
                     24)
. -L li 6 C e ig *IJM L r ge ag ak le E ent 6 fi za D;6 6. Litn op mu za iC fo-LN( e Mfi{br op bl
Mic burst b;fi 5 tl.fiM,(Jl reic k'{J 67 = 7 ;,v op ts meifNbS .[:aitS(D k3 tH b) 6 uefi S t't 6 ifrr
t th Åq -- it V(L, 6. COreMta C op ti( EYv DSut h ,V A' E ,Vkan pt ( k2År k3) T• th 6 C e -"), tt
EiptCMxtg (X, 7=1-,V) h{MÅ}8ntLi6Ceigil--NLTL,6. UD)UCn6opha(t
Ia h - ,t j ( F ia 6 . ti 6 ACh E ms tr zzN op nt re tC re LN 6 n, nt fiELIN fi X Kd , k2 la avM S nTL ]
rL:L'. gk Rosenberry and Berthard It hydroquinoliniuii; CD zwitter ionO;N)Eden-ij"6
C e iC N a U 'C N- methyl ( 7 - dimethylcarbamoyl) quinolinium iodide (M7 C) t ag vaV
                     25}V' \ AChE t CDMfiEL Xil tw ig }MC avit ty '( L" 6e `t CD re .M (!) AChE 1 "1 ( 4 su tmnit D) S5
MntSntvi6) th t: b 3,9 tsoph)v/s' 'it ,vtczztSZb;gE-l'6. Vttb6 subunit ab t: b i mao
h ,v ,vuvkzzNDs fiev 6. @ k2 fo' th u' k3 ta NptL rp2th u rg L ,. c op e e ia su buni t ma }c
ma Evlim b; rdc L, c e eg ny Lf 'c L, 6 . @ng- fi Ach cD #. bt EXfi] ca M7 c Ec St Lr '( 6 ts trL ma X ig
iik tv e cD pa $z tu tag Lt Li. @#. tt ma pt fi1 pM7 c la mrs cE) e pt ( E) cD z- rx 6 g` )b ,v A' uv Itg
pt (Ec) Ic e tsat 6 c e ts e' bs wa s b)ic s nt:. cn 6 op EmaLAtn e rkta trozz to ( as
Li geXdi di e, re lt rl ut rs ng te ts . t: h -,N' pt l N(M 6 tl •r ti b , he (D filema Ic t; tsM -(• " tr
Lio
 NJrs re ta Kd , k2 te asfi 'd' 6 ag 2 (D fi th ta re fi cD AChE 1]p zkhgeMAE be i nd icator e U '( h
Tab le 1. Comparison of KÅ}netÅ}c Parameters
    BovÅ}ne Erythrecyte AChE
wÅ} th



















































a) From ref. 22. At 38e,












    'for
-6-
-,N'  i l h wt Su-Crit "il,vage 5? va za -a" 6 fi tnJ(' ib 6. Main and Hastings ta opSnt [EL;ee tep ec Lt lg' 6
Åq cD nvmeh ,viN' VV ,kN[ELF. be uaM-g- 6 C t bS"(tg, Al#ms-, twta"-,s' pt l FMptIJCDec{ti -e-ljÅqN
JEL; twc tw ,.b u( mp Åq c ez rt a L(-ta tiz[EL;xif am tw e de -is x d F Ntw [ cx] (nenoptw
                                     19)tuma de mbtslc V'p -, F'd"6C ttL .k b ESZFtJreMKd, k2 fwh ig Mllre Lx t: (Msin plot). C tlbS
Mk• h-itpt t FnttrMgpa (ECX) OaUigiHA W:fi{0opsckr•th6. (op'ftLiÅq ob)
CD " -,x' s K NC oLi 'C Main imd Hasti ngs CD fi za IC tr -) '(' fiil fiscL fiMKd , k2 tdi bS av fi 8 tT tt
D; Tab1e Nci]riKtg' cre Åq IVfTugie .L o '("MZ,S i v-cD jE) 6{tabSft-(z)t -,s ., ( F, es#sk
di lcDL N( va ts " n(L,6. CO th 5 }CNptv fiM Kd , k2 fa " -,x' S l F op waZop as S t Encee
XL, AChE ma.fi,,NJt.esew de tw bl-g' 6knb eC en to -C aj st,tf nt fiEFfitu -C• aÅr 6 lc 6 b)b)b5 -e' -ee
By tg to - ,t l l F tc oLi( Kd , k2 nv ig avmt 6 fi th {) ee pt ac ec b{ ix tt ge y s na x xg Ls e gx
6o
 di blc fo'Liaa Main rp 7 FMes lc en 6ontllvtMtu ig avret6 fizaicoLi(Mst V,
                                   2S,27)Hart aDd O'Brien bSfiee 'J :-M=- J' )VCD AChEMSNJEICDavZICML't: fiza ig iXJI] ty,
gH ;41 t]i-I -(; magNIEt(D blre •M)ec reD) 6 CDsuMJ!iWie l . r e aJfi T• ib 6 C t ig op 6b)iC -g- 6.
C op fi za de re L N -C KM phenyl me thy l- fo' .l Ot di me Lhylcarbamate CD f]! ti trtmM AC hE Mn
!SZ iS lc fo' ti 6 nt SE Mth ig mu fi U, es 6 ti t: ldi ig Ma in 7 p 7 F eMLi 'z avMU t: hi eltij V t: re
m, megntmicmLit:"-,s1d FuEic:.'( 'fib)ei(D .Kd, e k, ma etxfls-g-6bsmL,
it h -ist S l F "NfieeDStl Clag ULN-aiela de fiOfiza T•avit U it th abSELitC S Åq -kU, i
t cntvlcfuomflgtcs.ttaesna}6ree 6lÅq suEEbrL, ptmttth6memD;ts6nt:.
i t: Ess e -e' 6NJs rem bls 6 k to ie ta , mrsmtti de nem L rs bs 6, 'v• g 6 tb' cJ ueL, ta •- ,N' pt rt
F za erva ee beMv'( avre Lt ig tt tl la' ig 6 rsve t! ic 6 :JElt "l 6.
  rg1an : lt
2. 1. L wa!re], ggMfo•XU'pt#
                                         an
 5pt-maCDNM phenyl dimethylcarbamate Ia Metcalf 6CDfitaICdiLNIkopS bICaatUit.
O.12-O.15 mole O COC12 featpraztÅq FJV t;i 150mltC O.1mole diM7si -- JVOF)v=
)asE 15Om1les 'c År1 -FIeem 6 rs DS 6 igk lc mstut6. 2)( tcMztÅq e ') .Y ) O. 11 mole ig 5 'C ICen
s tx ps s tu t, antt 6 tf o "' 7tsMts op F ,v = )msEee 4o% y' pt i- Jv 7 l tz zk as ta ( 2o. s g,
OL 2 mo)e ) ig IJ[1 it, tS( JILii ge ra Nv =r ;x re ig za ipRtnzlÅq IC 'lr 3 za ntip "l 6. fl ziÅq utMt F V "
AiC -C tzmaeq, taEMF-e F ,v; tz igwt"es6tl ith-i" l F ig taffasMgt"S.Åq tz k'), AS
`tf tz lc -( asre L MNtg' 6. L.'etn 6 jt#Sit iji, trs SV, mn le 'C eeMU t . 2' cyano d : b. p,
209 -210' (23.5 mmHg) ;2- ni tro-: m. p. 58' i 3' isopropyl-: b. p. 163-6' (es rnm
Hg) ; 3- sec- butyl': b.p. 186 - 9' (29 nunHg) ; 3- tert' betyllhenyl dimetbyl'
carbamate : b.p. 140 r4' (4 mmHg).
 Neostigm ine ( iod icle) ta rt)" wt as (Mnta nt) le = P 1 --- MC '( ig re H"HMeq acNM U it. 5
ptmaCDWM Iineny1 methy1carbamte laeNnvZMN1'd)6.Neostigrnine tezaL'TC;rt6{D
-7-
)t, - iN' s d F ia Jtic lc MPft tr cD t: to , 20 -- 30 % ( vl v) : - i - )v ziÅq ts ta 'c} " - ,x' x d F IM ta fe ss
N L/ , pt*MYntfiEF ta Flq(D -= S 7 - ,vMntD; O. 9 % ig re 7it. tr LiJ 5 te S es L 'U4 6&it g 'zr• retw u,
if Jcp b) te mazscmlcmLi t:.
 ngN ACh (fiMig) e7 = = ,V7 -t! f- Ha iliwtabe reLX t:. 7= = ,V7tf- F ta mu neM
ew xso%xp 1 -,urk na tatc na D) L t: 6ole mnt e v, h-,gs d F igatrMee tstfiELwt mp (•= e
i - ,v NN bi 1.7 pt, ig as Jt. ru LiS 5 te XM le fi rsro t:. L ine-eaver - Burk rv -i F .k b iR to t:
Km (app)taetlftl O.15fi , 1.75rnMTth o t:.
 Mwttwala Sigms trrwf] 4:pmItupt AChE (EC 3` 1, 1, 7) 3,2 'y 3.6 unit!mg solid te reM
V t:. pH7.6 V )Mbldiut ( 1O mM phosptate, O.1 M NaCl ig fi tp) fC pteb)Lpt#utt L t:.
2. 1. Z MfiE.ptasrttntasreMKd, k2 opavM
2- IJ 2 a. av re za 'tjl re CDMfiEbT jtt iC .L 6 avM (Main :f p -, HC .k 6 av re)
 c c -c• it as tx re e ii k ,v tN' -{ ,v as ge sc mR [ Ec ] tc ca Lt '( fi 'nt tt re e Li b geq le gg L, 6. )
-,N'  pt d F e Mme- it ag an( t)rR Jsb s -tÅ} t ate, +hic as it RcD za es be "p 7c 6 e esc k s 6 gN
otu rkhnegN v la, " Jv ,x' 1 ,u ic SnTLi tr Li ff ge Nfi [ E].- [EC] ic trgnJe6. c c ic
[E]. i: fil ptscUR-(; ib b, +fieCUXR(D ngMe la "-iS. I F asscnttrNaaszaN [ECX]
de [E]. -[EC] iC tt 'g"( naNU b 6X b ig ngNMpt '('th 6. c(D ee maZla [EC] icH geIV` 6.
[ cx]År [E], '(7' sa h ,p ,t 'Åq Jp "tpt# utR[Ec] ea a)rt -(•xt) sn 62 .9)
 c uc a= k2 1 { i
[Ec]= g[E].{1- exp (- bt) }
-4t---------  (1)
+ Kd/[CX]}, b= ks + s -eth 6. thbeme 1b)6cl)rte4Åq eeic rltUJcDeeagE+ Cx#Ecx
opsFme!(xrehsm$tcptats]n6 (mgslzdi) J bsfirestl,-('Lx6. ",vA' '( ,vtlssn'cLirgLiM
#cD zaE[E], -[EC] t: l)Åq op .L 5 lc rs 6.
[E].-[EC]=[E],(1 -a( 1m exp (- bt) }/b)= [E].{ ks +a exp(- bt) }/b -+••• (2)
nt JE ag nv t e [ CX ] e acA ks Åq a exp (- bt ) Åq... a ig netS 5 tcX.N' tS c2) rt ta c3)iA: op : 5 tc
-ix tutJ ve pt ec t• xb s n 6. I tx v s " - is . I F e e# t op tsaE es taeu ct' 6 "a , ut ab ,v
,st E ,V tt!iJti de wtM-g- 6 C e DS-(• e [E] --[EC] la-lk ntJtiem iC taYN lr 6 C e de Sag L. -(L}6.
                  o
([E].-[EC])/[E].=vt/v.=exp (-at) •••'--••••• (3)
(3)rtT v,, v t fS e tzf tl egN t = o , t ie es cl 6 ggMM zkhneMitv th 6. {nK (• op a opMa
D) 5 (5)rtb;i- e tl 6. 1/. t 1/[CX] be MfaiC e ., -(" Vp , F -g4 tZ t:, epSt- e ma g .k b Kd
    a= ln(v,/vt) /t -•••--• C4)
-8-
      1 la= t/ln(v,/vt) =Kd/k2 [CX]+ 1/k2 "-'"" (5)
e k2 ig e4 fi 'g- 6 c e bS (• g 6. (s)rtof e 7 Hs Main vp "i F e ty Fa'n 6i .9)
2. 1. 2 b. :iilMttneopMJBIelC:6avfi
 " -,N' pt l h t M# eoiilfi; ee ma t le iltihtc ft Åq tnia', " ,p ,x' Åq' ,v tcmcrbifNe ut " ,v,s Åq- ,v
kNfiEbTgNÅ} bsgu Åq t; b [ Ec] ltmmttreteE6. pagtaenplkEfi u tgLA. a)ec}c fo•Lsr
t .oo e -g-nli{6), (7)iile thies 6n4. k, ma bs uttu ts -t vt/( v. - yt) e 1/ [ cx] e e de ts
 [EC]=a[E],/b "'"H- (6}
 ([E].-[EC])/[EC]=vt/(v,-vt) = (b-a)/a= ks Kd/k2 [CX]+kslk2 -- (7)
                            21)i(e.(fp 7 FtnFs'anftevagsb Kdi, k2 Dsptresn6.
2. 1. 2 c. gM, fu -,x' pt l F #. ff -F 'C' CD nt fiEL; rt ic .L 6 asM
 tefigek')ngfi ( chromogenic substrate) #eFteop finenyl phosphate iCl6 AChE
                          2S. 27]op$rRJEL;rtDS Hart and Oi Brien iej b tcdi S tl"(L"6. agK(1)bp7JÅq SlrneNiSig fi)kS)IZNi
.3t iC 'C fi ag e!l iC e%U, e cD t.ace l b Kd t k2 ma e t5 6. h --- ,t " ( F e\fi t bS ik#•d- 6 nt
MXfS S cbeme 2 'C' Xt) S t1 6. ta - iY pt ( F 'C, ta ut " ,v ,t Uv (lsMJfi e neN'g- 6 c e DS I• " ts
              k2 k3
          ECX -EC .E + CE+cx+giSxl(x// ,,.,i
          ES.E+P
(Scheme 2)
LAa) '(?, ut ,J yMkMfiE"T te reNL 5 6 6 op e fiEVt: ggNe pt}eny1 pboslSiate cDntptrteeop
t g ta - ,s pt l F Ic mre -e- 6 c e bs -c• g rt v s. s cheme 2 lc fo- Li -c E, Es, p, ia J( tl. Er :n as fl,
" fiD)cJ" eD Michaelis aeasZikcXEatma'c•a)6. Km e k..L t:gN"PzfcfineNJEpTÅë Line-
weaver -Burk fp -/ F " b t5 5 t't6Eb)CtCD Michae1is fi tweinmaMM C'db 6o Scheme 2
ic nL,i Km= [E][ s ]f [Es] b,o [s] r[ s]., -gL ts ]b 6 agHcD "n ztc "ge nt fiIJx ia aj to




e"cA=1+ Kd +enKd[S] , B=-!!L', c=B+ks Tth6. (s)rt6MO
            K.[CX] A   [cx]
B { 1 - exp (- C t) }/ C nj la C1)ji(: iC SNrSE t. '( ts b EC (D paj fi ig fik V, [ ] op FI ila C2) rt IC St fi(IrN
       kcat Kd [S]o[E]o
                   t ks Åq t, Dta ng ff rn ziÅq"geNplvt cD " - ,t x l Nc aV'(-v6. D=
         A lg.[cx]
6 ts ttmzcD nt" igxt) u -r ts b, cs)rt ia D be re Ls( {g)ieeteu 6. (g)rt le ag ua t == o. t (n ma
k# t= o opag [p]= o) ?a"enliaoleebinyD)n6. +"lc vamabsffa: ( t-too) ,
    d[P] D(C-B)
           BD
     dt = c +Texp (-Ct) •--•---(g)
        Dks BD
          t + -{ 1- exp (-Ct) } •t••••-t-- aO
    [P] =-
             C2c
        Dks BD
    [P ]oe=Tt "E'T, '""'""'' UD
asNfinzkfinentrsiaallec'(•X]b8tl, "-,gpt l Fic:6M!NJEbTX6MMttrelcrs6. ccv
RMefims-g'6t:to}collKetroid}emz (Ap) betnttreta'ut'mes"rtltbsE6, azrt. cs)--
aZ rt op es ts ig on ,1-{ (v t: op DS Fig 1 '(' b 6. AP ue '9N op -VÅq pt rt fi tu D) 6, 'e' ts t) 5 ln AP t ea
   BDAP : Ei'7, exp (rCt) •-----••-  am
lnAP = -Ct + in (BD/C2) ....."--  as
ne t e ig di tac e .(vp , F be tnit, ma ) b) 6 cbsN 6n 6, a3ec. ks mabs ecpm t• th n ti
C -- ks b) 6 B te DSecre S tl 6. e e J5 •e (8)rt ut fegD) 6 B, 1! B taMptktu Kd , k2 L "a, as
rt 'l3NzavS(S 5 :rL '(Li6. c eT [ I] la ggN#iF-F Icfo' ci 6 de -- ,st x l F op ptMzant 'c• th b,
B= k2 [CXY{ [CX]+Kd (1 +[S] ol Krn) } = k2 [IY (Kd + [I]) """ aQ
1 Kd1 1B k2 [I] k2 •-•-•-- as
[ I] == [CXY (1 + [S] .1'K.) . LNÅq ')D)op [ I] Ie'pv}T Brate*op E7 rL 6 opMrara, 11B
e 11[ I], ig Vv , F -g- tl ttva b e op rr b, 5 Kd, k, di bSl5 6 tz 4. k. t.. U ks , ngHza it [S] .,








Ap = -Elc;ILD expc-ct)







   d[P]
vo=( dt )o=D= VMEX[S]O
K,.ftXDSueva'Ctrs cJt'tfgrru ti, tgcA. as
rt fa (s}iiic e st m, vtts b mo dr vp, F le
fi xg . t: ee op ue " t ephL taLEtin s ,
Kd/ k2 (= 1/ ki), 1/k2 T th lj 2Åq
rl U tsRit eskop le fi otLN 6e
 Scheme 2 OfitptX ig ma or fuIt e
Kd esumt 4Eth hs th 6.pa] msoll iic
-(• t= o t fo- ct fS U]pt it v,bS Dtc ag L
Åq ts 6. "-,x' pt d FbsgEutgLNas
aopagffturkhgentrsopeiffiig v
                setntt, vs/v. t[I] lefa. F
t4cttClb Kd eutntt6CeD;
(• g 6. as --as ifÅë. i t: SU op fi th e U
'CeS:iCcDljOH-ra 1n (BD/C2) ig raL,
6 e ac .lt b Kd le avit -e' 6 c t Ds -e
" 4. g- r; bs ca opho te t esKS
[S]o+Krn(1+[CX]1Kd)




O g5 6 t-t t: Be CCD ma le re LN-( D ig .nyn L,,
(' " 6o
       Vmax[S]o
    vs =
        [S]o+ Km
    -]Lfi,-= 1 + [ I ]
    vo Kd
    L,.1+Utl]
    D Kd






2, 1. 2 d. an"JV,N' UVvaMJESMNreMks opdlZ
 k ,u,s' i ,vflse*Ecia-IXNpEsBecrtIcdi.(M"Jv,g Åq' ,vtLU,
                    -11-
Mx Etc e e' 6. ntptx
O"-,S1 l F zaR[CX] igkutllre Åq V6D), b6L,la EC deNSEL;.rif,l b IIR D -VIa' [EC]
ls 2aec Ic tr •,, n ua YiN 'Åë 6. c c "(,t vo, vt, v.. Ia ut " ,v ,x' E Jv Ils nt [ELi le ca ta Li 'C D) 5 t = o, t,
co thiC ts Ct 6 ggMrm rkhge pt er (' th 4 e
ln[EC]. - ln[EC]t= ln(v.. - v.) m ln(voot vt) = k3 t
---------
 on
2. 1. 3 RX it VF
z i. 3a. ntfiM#re('opXk
 Pt]aM 4mlCD=pt tL" lentEELI,Nt V, eiLau(Mfl7kbe vaMU, NJfimeFS] de 25 Å} O.2 'C fC en
. t:. pt Zi cDzatrcD"-,V d FePab)l/ t: O.IMftts71Åq2ml be [SifiEL;!estcAn pH 7.6 lcd) t)'g".
oL, (• sO pt1 AC bE M# ta ( 7. s uni t/m l ) eM ,t. dC NJEbT de ca th 'g" 6. Nfi •M la : Åq ft ff U,
5 hPA PN op-it ag ua( t) nt rt: Vk CD b, ag es ACh O.5m1 (NISbMFP V [ACh ]= 2 -- 4 rnM eC ts 6
; b iC O. 1 Mftig 7k r• ssN) be "nlttg-e- 6Mfi ne tr ig ACh bnziÅqhgept er vt t U(avM-d" e.
avNlaMta ti- le wtik U t: N, "- caMFP? Ach cDbp7khneicS bSatt6MMeMM ts be k
gtlL'ltri}e[ NaOH iC"lr Radiometer trW PH-stat vaW (PHMay PEI pt tS, Titrator
TTTIc, eut t'= tr, F ABU12) lest.Ir pH7,6'Z'nereL, NaOHMAifttD)5vt le*to
t:o
2, 1, 3 b. Masttre?opXM
 1.smlstmwtcatjij oantop"-,s1 l F [cx] eats• pH 7.6 v yMajdiut o.2ml eL b,
AchE3 unit igMft( 2s 'clcrk Jv,vt ivltststptibsreMttreKx-a`6i? (ts 1.s waua)ntJtiig
fi ts v, cne ge sc nt et6. c op pt it ut e ft uuN op h- /s l ( F e 4mM Ach ig atr o. IM
kza zk Ma ta 2.s ml de ntA Mie t b , Ifi z6 tc suNijt er*E 1 OO ll1 ig "p ATft#t 6 es pt ts tr
vt de ( 2. 1. 3a) e ft u fiza 1• avre v t:.
2. 1. 3 c. gm##Tvopeem
 " •- iS1 l F e'fiMntopggM phenyl acetate[S]. beatp O ;•' MMth me 2.5ml le UV muM
re te ,v (tso), 4ml #) lc 6 b, c tl lc AChEesc ut (6 - 12 uni t/ml O tz MWdi ta) 30
#1 le v d p v tf jfie v F Ic ( pt ) c h, ts ,p b) te l# 'e 6. Mi!f ltMb lc ptM7k CD ts es tC di b 25
Å} o. 2 'c lc en r: tl t ts ,v S - lc t ,u ig mb re v, gN op AChE IJn 7k fi ne ic S b Elik 'e- 6 7 =7 - ,v
ig , AC bE es pt ta op D)O b le 'J :- MM di ta 30"l ig "P t t rRE• nt le ptg ne ( reference so lution)
e U(kts UV-2oo tf))E)tfnt:+leMLNt, Wlt 269.5 nm ecfo'cJ6opils(mpbneU(ffeeem tcv
= - pt ('sescV t:. seeqISopitS(oprpMhS-re (MZNs6thSreMttre) lc rs 6 aT 1s -- 4o f)bmafi
r; o t:. ib 5b, V to AChE n*nec* 6 26 g.s mn '(]tK4R ig avMU "z ts #, t= o lc fo' Ct 6eq
pt op tamig w:. pH 7.6 , 26g.s nm ec fo' (t 6 tsfionstRla 7 s 1 -,v cD-lts(cD ts 2 % th b , e
opre iliefi ts . t:. gva cD AchE b"ziÅqhne}e s 6 asHmNta,)soreete ,J-ts Åq -g- 6t to ic ii,
-12-
[S],Årt Klm (= 1,75 mh1) '(r•ts ett'Lls'ts 6 tL;LiDs,
mM 'eXva le fi tg O 8' 6 ig 15 tt b) o t: .
rG ge fs[ cD MI tso t; bb ec [ s] , = L5N3.5
2. 1. 3 d. ut it JV ,N' "t JV flS pt ue CD av it eeX
 3-Isoprelrylphenyl methylcarbamfite e 2'cyanophenyl dimethylÅëarbamate CDut"]V
A' 'c ,v fu ptRrem ks emqmu t:. h - A' s l Fo 1o ( v/ v) % z e 1 -- ,v*as ta (t nEn,
[CX]= 25.3"M, 1.00mM) ig 20pltb, AChEe#ta (AChE3unit le O.30mlOyM
rv di nt lc as D) L, t: 6 CD) IC"P Ji., 25 Å} O. 2 'C '(' tSi fibr S tt 6. 1.5 ee ma th l( tSZ fifLT-E le Sephadex G
-25 h i A, O.8 Å~ 45 cm, e MLi`C tJ ;i Mfl ec ff ig rth tH ta t L, 1 eTr ,P o maV, t) -,N' ,e d F c!
M#t ig"meL t:. 1.0ml tecD 7 J P 'S s tz be ge opvaSFn;[R ( 28O nm) igraete L'( pt*7 i"
•l e ;-2ml le Mbb t . COM ftt: le iF s' L, 'C " -,x' pt d F , 7 = i - JV ts la pt pt 7 i O -l s ;- b) i57
ileveb)ntLi6. e#7VP -i . tz de 25Å}O.2'CICenb, nadig'etbJ5 10"taic 50"1 leth
"Mb, 4mMAChigktpO.1MRigzlc2.5mlIcMl, pH-stat zaiC(M#tstt vteasreL
t:e
 3- Isopropylphenyl methylcarbmate tC ts'L'T( Ca ts Hd ft 150 5}, 2 - eyanopbenyl dimethylt













        20 40 60
           TIme (min)
Fig. 2. Plots''for the determination
of decarbamylatton rate constants.
  ag2th !ltBM
2. 2. 1. ut"JV,s' UVzzerMM
     ks
 eaiiÅqec.l 6Vp pt Ftt Fig 2ie,:-Is
eS 5 i( 60 hi TE wa Tth b, :
XMA femaL(LN6. Eeaopta"b)
6 3- isoprolrylphenyl methyl-
carbamate ks ==O.O219Å}O.OOO1
min-ii 2-cyanophenyl dimethyl'
carbamste op ks = O.O112Å} O.O
ooimin-i h;es 6 tx 6. c t't 5 q)te
ta cna (• tc rags n(v6 va es
      ee,30jÅq -kU(L,4. ie 6nt: k,
tsig7kMst ([H20]=55.5M) r•
paj tl nt' h ,P A' E ,v flsMsc op zk t CD 2
ekmfirsifsmtutaenEn 3.g6 Å~
10-4, 2.03 x 10'4 M'lmin-t e
rg 6. Ctl 6CDfdii: ethyl methyl-
---
 13 -
car bamate , d ime thy1carbsmate CD 25 'C IC fo' Cl 6 7 JV " 'J hn ik 5) ge ,ISZ JEL; pa RM M, e tl E' n
                             31)3.4 Å~ i o-4, 2.7 Å~ io'` M- imin- i tL 2 Åq .lt L,-X le )r L. '( Li 6. ( cD c t cx ut )b )v ,s -uv ll
nt fiE.7iC tsL,T 7X"l-bS HOO - t ) t neNg (•*tz rs(SE,tr ig Ato 6n(Li6 C t de ijk op U(LN
4o
2. 2. 2. ne re STZ tsMta Kd e h ,U ,S E ,V IL$Nre tu k2
2. 2. 2 a. utreMttrazate.] 6avii;reee
 (s)IC ie : 4 rp •i F b} 6 Kd t k2 te a[jM V t: -gnJ ig Fig 3 t( iik 'e'.








         1 2 3
       11[CX] (11vM)
FÅ}g. 3. Double rectprocal plot from
the pre-steady state method (Main plot)
for 3-isepropylphenyl methylcarbamate.
eoV p , F b; fi pmD) U
 $wtecpt1: fiMoptee
ma N li sfis nt crvb{- tz Esi fir• etJ
ieEfi L, rs ttnlirs 6 ttcLli.
Fig 4 ieijk'g` .} b lc 3-iso-
prolrylphenyl met,hylcarba'
mate CDtsMNiefo'Li'(L}ISsu
tuVe 7 Ha, as za nt 1.66
#M opeeig waLx(,-INts Åq e
ts NptL, oo th ec 3 "ua ta ewt lc
r; . 'r Li6. c (D -aE S!t ta fp
. F Dsthnlc rs 6b} u :') D)bs,
e b 6 rg Å}ts s t{s)rt be4Åq t:
to CD ac it# ks Åq a exp (- bt )
le as V (v6 b) ti i b, op etre
eers.'(v6. Fig3(D fp
v Fb,6es6tl it Kd, k2 M
leMU'( k3 Åqa exp('bt)
DSntU L, 'C Li6 D, cE' 5 bp ig ."t
#lel.(eeb,sb6t,[CX]
= O.33 #M op-a t= 1, 2,3min -eSLi'C a exp(- bt) = O.145, O.119, O.097min'i,[CX]
= 1.66 #M opa4Åír a exp(-bt) = O.343, o.164, O.078min'i?th b aszaNopaeicla t= 3
min IC k'L, J( ks (= O.022minF i) Åq a exp (- bt) bS e fa "lb ntS[ U rx Åq rs 6 c e bS t)D)6. tto
'c [cx]= 1.66 "M cDeaIcta Fig4 'zr•tS s t'Ltv6mnop 4 Ab) 6 a {ut igg( to, Fig 3 cD ti
V 7 HCML"tco Dimetbylcarbamate OafitCtS ks teD;tJsSLNCD'C (k3= O,Ollmin'i) H
NNI• 6C opcait de ma L, -CLiit. -relcmata rp , MS - ij1,-p )MtlN=itth h }cJ b vaNS ;n.
6 bS, t c[) .k 5 r; $re de Z- L, {s)rt op tu 7 F .l b Kd , k! th le ge to 6 wa lc iS ff McD fi,js=rk th
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     V[ CX1 (1 O' M-' )
Fig. 5. Plot from the steady
state method for 2-cyanophenyl
dimethy lcarb amate
- be wa Åq t; bb lcff za fi (• tS( slLi;N be fi ig e t:
a fitua, 1/[ cx] fdi bs lc s Åq tg b (7)
iet ct) v p 7 b ta fi llx ct iEL e ff b , Eec tg
l" ft ma ig*to s c e bs'c• ) rgb. t:. tr
. -
( +teCD h - A' X l HC -)Li'r C op fire
-JS( ffv7R tu te av itt 6 C e be M,`v- U t:.
m.t eems t iestutvp . F tnltmag cdi tiwabsgs 6n6.
-i Ma taMr' th o t:, ( Fig 7) o
 ik ie c- ks( :B) naL"- A' sd F$nt"s[[], en(no pt tuVD. F fe fi rt s. 3-
Isopropylphenyl metbylcarbamate e neostigmine leo{,T1/Be 1/[I] fe7 Fefi
rs . t: sobs Fig s a, b IL xs "n( fo' b, L, tn opne 6 usiiÅílc tr s fi ta ec ta ts 6 tsti(• anm
Ds ?s 6 nr , on mp , gwa es fi e mwa li eemmbi re op tJ za ( 2. 2. 2 a) op eexlemLAt . [ cx ]va va
e ft U [ 1] waem (• auit V t: eeavkbe ee.tULNit fiva"b6. [ I) bS 6 . t nLNRav fi de reLN
tULst: thwata ikZwaT.r8n(Li6 th 5IC, 45 5n6ma) ki (= k21Kd) Ia k-" Åq,'
 ma iC eq ft
(1/k2 ) ;a tlNS Åq rLC. 'CLN6. LiÅq -) b)CD ta -,S )t - F 1? [Z tS[I]nem ig me A. •() fm pt 5 ig
fi rs . it e c 6, Vo -i F taL,tn 6 MM eqa ts 5t Fig 8 ffMo tm nb{i5 6n tt. agLi [ I]
new t ms " [ I ] va em 'e t tt f tl Mav fiIi te M}L 't ULi t: wa va h) 5 t5 6 tZ t Kd , k2 ma le Tab1e 2,
3 iC raCi'6, Table 2 tCla agN#l tsE -F CD fith (' gLN [ I ] vaem +1'scX l., t: Mavilli le ee o 'C ULLNit
-wh vaD) 6 es 6 tz it raMk' tt fie , he op fime '(• 'f5 6 tx t: reM e e 6 le tlriK V 'C lb 6.
 1/B, 1/[ I] V" v F hS th su KU 5 ts V tn eq lt L( nt ptL XDS re za tR re Fei6 a (• iC ( 15
'- 4O h) , MficD AChE lc .L 6"n7jÅqhgentrvbee .k o 'CNJEL;NXcDngNMND;za t? tctavJ"Lte"
cs)--[rsiecl eD aseeecILI r[ S] la rMfiti.pl --R"c• ib b [s]. ecguL,J Dsntsz t, t; Åq ts 6e t ic:6
ofee tt esetes cf6 c e bs t• ) 4. ueL, [ I ] en ee ?ta rR pE.;,Mbsm'm tk melc pt t6 ivlc ft L li va
ma bSb,b) 6 c e tc .k b , pti [ I ] za em ig MLNt: asa}c tt tN`' '( \NMRta,Js(DeNbSJk g Åq rs 6.
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z 2. 2 c, gM##Fophtaics6as
      rerem
 2--Cyanopheny1 dimethy1carbamate
fii lE F t• op gpa pbe ry1 aee tate op
Ach]Elc s 6mziÅqfinentBicdi 6 ee elb n
MXfis (Entt6 phenol tC:6ntyag
"[1) CD pa ay en tdi trace le Fig 6 iC iik 'g'.
C (Z) trace CD ti va zz fi le pt ft V TNM
ca taaMfi ma ec fi za s n 6 cmnssfi op,
trace e C[)ge AP e 20 -v 4O tv ma ne ?
Mhllscet:. CCDkttuma ln AP be Mh
    k-A'M Fa"ff T•CCDVV
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Ftg. 7. FÅ}rst order decrease




bS ff fi U T ng fi zaRbS 20 % it' Ct tu vJN -4-n
sa' IJll 7k ib ee if Rea - " - tt x ( b bSif IE
Lrs Åq '(' 6 - eJif nc cD g2 %le ts 6 c e
b;Z op e'il te S , b} "(• ts va b) li) 5n t:. &
E ua taucD [ I ] tc• t3z fiILi. ig fi rs o r: ge] 'c•ta,
fi rg Vl ma lc ee w: agsc ts \fiRR [ s] Ds
[S] CD 81 -- 85 %tCg-Zr• ta iJS)N L, -C tsb
  o
al rt (j xo sn6gwa [p].. o th ) bs 7
-- s% ( t[•"ma) t.".Cl t!s"Åq rs 6. trsb
6 7' p -, NeMLx6 Bma le Jge ge JÅq " Åq SSIi-iiEi
e6c t tc rs 6. gt: coeeent-g' 67;
i - Jv tc " 6Mmmgop reets flet 6 c
e bsvg t:.
 taic4vaencb;Euat6 e e leXMu(
Scheme 2 CDN[fLIXeC tiL"'( Kd , k2 {tiig
avma 6 fimFc oLNt tt .N L t; . gN iwi[
la [s]= [s] - [p] e th sb"nr
       o(8}rtFe ptliiT -gL 6 CD ta -re CD tufi JEfertell ,
ez(• ib 6. AChE cDfeff:gb; JF ng 'eb6
t: to [E]/[E]. -C-Xt) (..tLi6. C`D
ISZ JILi;XcD ee neE xa e pm 6 t: eb lc ra mb rt e,
[p]}covteeD)nla'rgstsvbs, eo
iil: le ge)Eficrg le ne Åq cehS 'c• ) ts L,op T
Runge'Kuttar Gi 11 th ig dio T tuteNCEt U ,
tsntt4 pmemo1 utN[P] ig aee ma leo
d[P]
dt
= k cat[E]{[S]o - [P]}/ Km= Vmax[E]{[S]o- [P]l/[E]oKrn '" ou





+ ks Krn]' [E]


















           11[l] (10-M-} V"] CIO' M-)
Fig. 8. Double reciprocal plot from the method in
tbe presence of substrate. A: 3-Isopropylphenyl
rnethylcarbamate with phenyl acetate (-D-, 2.56mM;
-O-- , O.79uibC) !l: Neostigmine wtth phenyl aeetate
(-O-, 3.50Trut; -o-, 1.88rTibf).
7
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a) EÅ}gures tn parentheses ere stenderd errors. b) Ranse ef effectÅ}ve
tnhibttor coneentretion, [r]. e) Nttttiber of potnts used for the plot.
dÅr The range used cevered both the high end lov inhtbttor concentratten
ranges. VsÅ}ng en;y htgh tnhtbttor cancentrations, ktnettc parameters
vere esttmated ae negattve.
-20-
LN-cMtid L,, scmp'c-'f56 tl.kff, 5riLopll]5ZcD trace t ffa 6 ,k Åq -X-e- 5 .k 5 tC Kd t k2 ff ig Vlre'e`
                                     33]6Mfi ts ( optirn izat ion ) OPpl ag e U T, Kd e k2 flC te i}k bb a 5 e Xb t: . 3- Isopr opyl -
Phenyl :netbylcarbanate tC')L"'CllrJ t, t: reMtaIXICD e I5- b '(' th 6. {ema{tint [E]1[E].=
1. [P]= O 'C' a) b V. .. = 1 98 x1 O-` M[n in-', Km = 1 75 m;M, di 5) cD g "' hL rt] ( step
                                    si ze ) At= O,6 yt (J













[: ] s O.74 -M
[T]= 2.89 pM
B: Kd = 5•SO -M kz= 2.41 mi n-l
b: Ki = 6. 93 -M kt= 3.07 min'i





           Time { min )
Ftg. 9. The fit of the spectrometrie
trace of subBtrate hydrolysÅ}s with the
caleulated values using the numerical
tntegration method for 3-tsopropylphenyl
methylearbamate. Solid ltnes represent
spectrometric traces. Open cÅ}rcles
are the calculated values.
Table 4. Kinetic Parameters for
3-Tsoprepylphenyl N--methylcarbamate





'c 6Mue .L LiSstfiYbDiva 6 tl rt. re
M ggM-NbSNPE FiilCme,-JNLT
6, coptcnt-ethnltmotuVppt
F .lt b i5 6 tl 6 tSZ[EbTre tu Kd, k2
ma tc nt th g b reev tg LiE op e#
L6tl6e
 Mst.i,ntEEL;nt4 CDh-tSx l FH
NDsgL,wa, NmNrtbe4Åqaao
sureM{4 '(' th 6 [ CX] ;År [E].
bSti t: 8ntsL}ffevaitDSth 6. C
7.6 ('O phenol O"ve
ts thett . as 6nt:
[ P] be")ftSR+CEML,
eg ftti fi }cVv7 F ig L,
(:xvra s n t:Rm
traceeMS : Åq"itt
6 S 5 I(aD, ezK op Kd ,
k2 di ig fi ag tC, th 6V
ca igulca,fts " tt t; bs 6
Mdima"xtyMSttt . C
opssicu(ecfisnt
Kd, k2 mala 1/B, 1/
[I] Jr p -i FCD gth
fi em cD flnv"ile tw . -( l5
5nt: te e di LssuJEur&ifik
U, HNDS ms Åq ts 6 tco
tT'C Kd , k2 bS#EC Jk)
Åq ts .(mp Åq taMeEb
lv(LN6, Fig 9, Tsble
















Table 5. Effect of BSA on the Determination
  of KÅ}nettc Parameters for Substituted
  Phenyl N-methylcarbamates
Substttuent [BSA]




































Åë1 lig esb, to 6 t:
sp iC ffLS [ CX]
le rw L x ( NJtbT Mmp
cD fi H K it nf fe lt9
1 mg/ml iT'IC as
Åq u t: ag , g"u ;ll rg
X]ft ne op fi za (• '{5 6
t"t 6 m fiEler ;il rmc e'
op s 5 tg ee- ig5
1- 6 cD D, le xe •x" t:
feMD; Table 5
(• th 6, diees e
L -C l: Bovine
seru[n a!tmmine
( BSA) ig Dn A. r;.
xHfiaNbstux
e, NSSretulaÅ}asiC 2egeuetlNS Åq ig.'(Li4D;, maMMLi4Mptzatt ( O.1-O.O1mglml)
'e li [ cx ]År [E], hs nt ff va,6 ebrs tt 6v th 6 s.
 ÅrL,L -lt op .k s Ic ntfiMtftre cDfita, agfi#tt-Fofimx3:ntc tsLs'c' 6 avfi snt mJEbr ;iltutasc
lt leMLN t: k- ,x' / t F taNic ta#U(2tht6 c t bSbb, 4. U b)U" -,s pt a F MRbSgV
LNSetua es 6 n6 tSt fiEb7M tu op ma bSELiic ft Åq -ik Ut{} 6.
 gNi":tt1 (DfizatS, {8)NCrSjlC'1? ks =O e tsttti Hart and O' Brien DS phenyl phosphate
oaalerwL,t paNecttÅq-itt62 ."
 ig3pmrXzat6l5ic Hart and OtBrien hSgek
L, rLi 6 ma tw r v . F {) Fig s op .h 5 ig wh bS b ig ts t) -( Li 6. aS ile cD ln AP, t Vp -i F (F ig
7) bsLitnop"--,tpt d FtcDLi(semFctt.t eets, "ptectwalcla isozyme Jp EL
EC te th 6 sutnmit mareEVEMDS#EL t;uic e le ,:driU(ti6.
  ag3an # fi
 Table 3Icteabsnt avnremb}6matuvo7 NcmL,t: [cx], [I] zattfieebsgL,ct
ni:, ee tr e gg fi ( ACh, phe ny 1 ace tate ) ig MLAT sc rl o t: fi za '[i av fi ly '( Ls 6 te ts b) b)b
6 -g'Nasfituopma ft 2 •- 3 eOfiee PEi -( --it L, , esNtrab 6 muitth 'Z? ib 6 C e ig fift U '(' Li 6.
Table 6 iCISNMZtuCDh-iN'X l F MNfieeiCsu'e-6ta#trbS 3-isoproirylpbenyl methyl-
earbamate e neostigmine CDSalC')L'(utMMttra(D)6za (MainVp7 F) easfi#tt-F
ofiza 'e• t# 6nit thDSttKVT th 4. copH etb}6 Table liefi V'c vant 1. t:Xts fi- e txg
'e ie Main Jr o . F emL,'c ft-asatzicovN'cwRuvafisnit ptA;fitatebstutsigl( .h o'c
1o -- 2s eENsc r; .as6 ce - ouw op tl e lt t' ia asm (mawt7p 7 F) lcmLN6nas
-za--
Table 6. I)ependence ofAppareTltKineticParatneters
on 工nhlbl亡Or Concen亡ratlon Ranges
3-i-Pr-PhenyitECthylCarbatRate Neosti印1ne
Lover tiigher Lover Hlgher
Kd(UM) 5.55 177a) 3.29 10.2a)
k2 (Tnh-i) 3･13 80･7a) 6･10 44108)
ki(rltnin-i) 5･64Ⅹ105 4･56xlO5a) l･85x106 4･30xlO6a)
Range(班) 0.33-1.66 2-100a) O.19-0.68 0.i-12a)
Kd(UH) 4.58 157 1.78
k2(thin-i) 2･45 69･3 2･79
ki(rl山 -1) 5･35Ⅹ105 4･40x105 1･57xlO6
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Nit tu kis ) ig Znt L, -c Lx 6. " - ,t 1 d F cD " Jv /S 'wv fis ptM EC tN cD ra ala , ts ms cDM# E A-
optseicll .NcTta6b,tcsuLxerek8tl6, Kd"ÅrKd. Rosenberry and BernhErd fi"-,"
pt d F M7 C iC .it 6 esu O t \' AChE MZ tt lrb iC at i 'C Kd , Kd ii te e tl E tl av re U, Kd ti ti Kd
                25)op ts sNv64 t Li 5 reMe t5ai 6. M7C PA en ic, " ,v ," 'k ,v kptMic vaee 6 c e bs ec D)
              27) M)op 5 t't '( Ls6 fi atz ta cho1i ne, 4 M7 ;/ {= t, Atg rs L' 'c• ib 6 bs, v-g` )n e [E ntas ig re
DkatzT6 b, mp tr de - A' . I F T• la EC• CX P.yaviditorssLs E op e git 6n6.
 Kdti : [EC] [ CX]/[EC• CX] t ij- tt lt', k ,V,x' UVa M# za fi [EC] la uaiiiCl -Z7 th 6DS
]rL6. CCtC aJ= a!{1+[CX]1Kd"},
b' = a+ { k3 + kS[CX]/Kd" }1{ 1 + [CX ]/KdU } '( ib 6. tt o 'c {2)iec le su JE"T 'g' 6aaiiÅí
DS ek cD .L 5 tc scb} al 6. ([ E] . -[ECD 1 [E] . bS- lk [St sEbrBat i{: le tr 5






t blelaMt# a[CX]/Kd"+ks + k3'[CX]1Kd"Åqs exp(-b't)Åqa bSmaMS tltLittr6
ULi. " --,s'1 ( F zaNbSKd lcH .N"C +"MsNa ([ CXD ÅrKd), a (= k2 [CX]/[CX]
+Kd) fS k2 (År k3) tcMCI$V Åq rs 6. gvs de --- .S1 - F zart cDew ais ki [CX] ic tr-sÅq bs,
eli:MMA fa ki[CX] = O,2 - 1,Omin-` (År ks) -C• th 6b) 6, [CX] cD2Mptfiee }c es Lh 'c
aÅrk3 bSnts!V-6. rask-,g1 .t FHitneeFcfo'vs'r "[Cx]ÅqKd" +(•jbnta'ai, bi, s:
Litn s a ic gv Åq t; b , rz4)jÅí Ia (31re tc t; 6.
 gN #i#(D JIi th}c ts C) 6Rklc k'Li-( e Scheme 2 e Scbeme 3 cD S 5 Ic EC• CX P.nt iggnt
t6l5IcafX6ctic th b, cg)leta2secath 5tcb6bSn6.
ec '(? C'= B+ { ks+ksi[CX ]/Kd " }/{ 1+[CX ]/ Kd " } '(r' th 6.
d[P] D{k3+kS[CXYKd!t}
dt C,{1+[CX]IKd"}
 BD+T, exp (- C' t) +--------  us
copag lnAPe t igmitalceoit7=, F (Fig 7) opma)D)6M6i"L4C' t ks opZ, C'--
ks , ta B 'c• FS r; Åq 'c fi b) ct op {H, Bapp 'e b 6. e cD J 5 tc L, 'c crS rt lt emec .N L af b 6. Il ptX
m# '(• ia es zaN`D [ cx ] ,e esLi 'c Kd" År [ cx] År Kd e ,gbn 6. it o '( { [ cx ]+Kd } 1 {
[CX]+Kd"}l:[CX]IKd"(Åq 1) i"ill\L,Åqrg6. Rosenberry aiKl Bernhard }C.l tZtt
                                       25)M7Ct Efit,V-\ACbEopntcrviCfo•LN-C ks' ta ks(= 11200 k2) CDts3etetg'rSLi. C
-pt-




) l ----- em
opce ik b rereVtAs Xpt(tML,tt k-/N' pt l N( ggUt (ks' - k3) /k2 it 1S b 6 tlNS ig
tsie tLc 6 'z7 d) J5 5. dio 'Cemrt(z)"ptit tl ;l He iELL}mat t; 6 'Ci66 5 b) 6. copJ 5 t; scMac
A Tia eeiiÅí 6 it ua rt e\v Åq ts 6.
 utremtkrecD J6za, gN#fi-(DEzaLi-e:t'to-aec 6 Ec• cx E/.au.vct egptv t:msrtao ,
2eee .L . '( la ntEEL;smmcDb -,sx d b mNts ifee emng'a- 6 c ehs'(• " tsLx. mzmptifNct(D
sgcDglEe v'( saheme 4 tc/lfKx "e-l s it cxDi Ecx t vaav -c Ecx• cx maas ig ne nt -g- 6c
t ic l 4 mrsrkNectxop ceeleoLNtZXth6. c e ic Kd" ta ECX- CX UatsonereSP{liit!







     xYEC=' E+C
     +
 ks'





        x
eTKopS5ICMES]tl, a"=k2"/{1+Kd/[CX]+[CX]/Kd'}, k2"={k2+k2'[CX]
/Kd' }/ { 1+[ CX ]/Kd" }, b "= a" { l+[ CX]IKd" } + ks" , ks"= { ks + ks'[ CX ]/Kdi' }
/ { 1+[ CX YKh" } '(•T th 6. ma ZbS -- IX Mrs emcre fii 'e- 6 ptXft Pel 't7F ta Kd" År [ CX ]År Kd , k2
(at t: k2i ) År ks (tt ta kst ) bs nt b ut: r; tl niÅ} ts 6 r;LN. momvp . F ItemilÅë Fc tr s.
[E]o - [EC]= [E]o(1 - a" {1 - exp (t b" t) }/ b" ) ----•-+ on
i,i- ( :e ,S.,+tl Kdt [cx]
Kdi+k2S[CX]/k2 + k, Kd'+ k,'[CX] ------ll-  ua
a Åq ftmlc scheme 2 it fo•Ls'( Ecx • cx e Ec• cx taaasrv.nt ig onm'g" tllifimKd" År
[CX], ks :k3' op-Fl;rsectae9ec'xeEkSt16. LCIC, C"=k2" {1+[CX]ZKd"}/









とから両式はFiglOに示すような形の曲掛 こなる. 国中破線は双曲線川,帆 eg式の曲線共通





吉 -賢 忘 +ご + 王君 ･-..･･･.･･m






















   [I]
=1+-
    Kd
(]+ [I]













   Hyperbola
-.s('nl/k'2
--... ~/Hyperbota II
   ---.---
     '.b-..---...-.-h
     1/[CXI (1![11)
Rig. 10. Non-ltnearity of the
double reciprocaLplot imder
conditÅ}ons ef the ECX'CX and
EC.(X formation.
DStrLN. gt:a9:ifi opeeesh)6Kd igtaMt6fizatcoka( ts sthitbS,
6 tl 6 Dtdi CD MZ b; jc " Åq , Kd e va 6 C t DS I? l rg bÅr.t .
 onK'e [I].co letrniScoV'o. FoptaNa { Kd' (eff.) /k2 }(1--k2/k2')lctt'SÅq
bs, c op ,k s ts mg -z7 ia Kds ig za st-e- 6 c L bsv " rs Lsu, g it h - ,s pt ( F op nt rs ta .N cD as xe
ff ie ,L 6 N] ts 6 th . T [I ].eo ii:NJF :I ce 'e 6 . t: op 'c., dith rs rsQevc ts Li 'c r u ti F {D
ma " ig :za Ic*b6 c e bs 'e g ts D) . tT.. [ I ] bSpt va lcUth st -c- ia ts LA b;, [ I ] År Kd ' (eff. )
k2 lk2' be Mre 'g- 6 S 5 tr UNN ee 'e ls, ta B bS Kd' (eff.)/k2' ic ELira de e 6 'z• ib 6 5 .
Fig s a, b lc ti vta"E tAza ntfi di le tsv.'c ra " bS( }v tt lc reDrs L, c t b) 6, t t: k2 L
o, lc 7t 'it tit re lc ff -eL 6 t: to
ic, tr ace te EU Åq ra wa e
VLv'(anBstv eavR-gk
      o4 cDDSpa fi '(rt iE) . t:. taic
fur za Rmu em o avm "di le a ft
lr• {SLi ts L}DS, lk et em HLx
ta rcra ee 'C' 6 Fig 11 cD V
v . F Ds es wa (• th 6 c e D)
6, KdF (eff.) IS C op f




ts . t: onfi Kdi ÅrKd OS ee
b) to 6n t: c e tc rs 6. e
op s ) lc u 'r ts 6tl t; Kd
mataamjieics6fp pt Fop
ttzaNMeeD) 6 ts 6 ti t: Kd
nae .h Åq suMV 'cLx4. c
(DU etb; Table 2 IC ,1-J{ 8
naN6. twgstD)6Kd
de *op 6 fi za -e ia Ec. cx
tuavaffntptsfiQecza,ys
ts e' oppaeezptt 6 iaset








st ope = - iZEi-
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Fig. 11. Plot for the detemina
tÅ}on of Kd from the Å}nÅ}tial rate
of substrate hydrolysis in the
presence of 3-isopropylphenyl
methylcarbamate. Substrate:
Phenyi acetate 2.56 ta)t.
ki t bsnv reNoJ)Åq " s (t th 6 ce e
eF-tr "( ng Z- tlla' Kd t Kd' (eff.) e ET7LLi
lc eg Uh t ma bl?) 6. Ub)U C ru; -$
Xe t: pe rS . '( Li -C , ac# [ I ]ÅrKdb
(eff.) k,/ k2i nS llsc suXM{4 (- ta nt t:
s n(Li ts v e ag t6obs?: (• th 6.
 crdfilrt,tRma(Dlfen-(•iaMtr [-litNifiLt
Eryic vazbsuefi e6J b{c opzmp fi zae
MR L, 'c-v6. asnN cD "- ,s x l F be
No ( rR fiEL;•emavt6aa tc ta en bb ( ts
eg ma '(•mgNfifL;• ig gent 6 t: ib cD rs sva
           sa)NfiSbVeATeeDS=f8nTLi6. gt;taÅí
ma - IR N JIE, tt re de pt tt S -t!7 -(L re M CD M JILE;,
'e"t ee 'cwuM'g- 6 tr.- to iaa, h - ,N' s t F
za nt teEÅq L rs c) nlt ts s rg Li. cni
(• su ts . t: Mzagtc s . (e nEn esa
opRLxXptfituetnecSe(MXISn
6 fo -,N' i d F zapt deMui'c ' 1/a st 1/
[cx] vp-v FDsfitxbnmptitmop
Rit Ds rs s tL -( g t . g t: Nfazmop t
- ti' x l F zaNtatittieoL,( cniT
ftd4pt (' su U 6n( C tsD} o t:e ngN
ilti#-Fofiza '(: ti co .k 5 tx Sltv ig 5 tt rs L" 1. , [Kva emcD [ I] eM Li'( fiD)cJ op ti( fi1$retu ig fi
--
 asre 'ct av fl Lt tptt 6 c e bS fi] re 'e b 6.
 Fig 8 -t?XS irL t: .L 5 ig l/Bst 1/[I] Vp 7 F cDgtah: 6op tsDS b DS, O ;/M L-fMe ilt
                2"6 MgNMtC fo-Li -C S Mza S ll. -C Li6. va zagia pt i zaRva ee (D V" v 7 F D) 6 g5 6 il 6 tS[A] re
tutSbeU6aenet6Kd, k2 (•th b, Ezaitfiee?CDfisab,6(D-Ffi.xopanthSbta, Mpt [CX]
År[E].t;ntb lttrsu.ceicl6effAVtL,6. Ub}Uacge [CX]År[E], D; nv itS nt
Nts ta FFi op [ CX ] bS me ,-b U -C- Li 6 t on re -a` 6 rs 5 It 1/B su 1/[ I ] V' u 7 Mi tp L J5 rJ Ell
ic tmbs 6 ts cs nit ts 6 rs Ls. us uaK ls ks = o ?th 6 v tz M= x 7 Jv opaalc e fi en? th b , c
fo- ,l C)r C" b{ ttXEirLBts .k U: B" IC fo• gD,b6. (ttdi, V :-M t JZ if MC .k 6Mg tC tsLi'(
6, Ecx • cxtcptrst6KaptbsnentvuN4eopt#x6n6. nb)ttoNrsittwKd Itve
-,st s l F mNet 6 }c afa -gb 6 rt to ic cnt -c•utsvltfiigb]rL '( "t " s ienb,tt op Kd di
e it ptt6 k'v Tt sa , a ts tt6 Kd M ig es 6t opomit fi ee e ix re -g" 6 L t l" -e g tsL,. gq
ts "-,N' pt ( F -NNemis [ cx] ic th g b tugu tsvi ki va le agreic utmitn6-N' s (•b 6.
ta -- ,t / t F OSaM ki x [ CX ] JZ tS ki x [ I ] hS O. 1 e•- 1.0mi n-i ts 5Iop t rebtl 6o
-as-
ag 5E 7 z =J i. ExJ J l. lfi cD 7JL" U "n 7)Åq 5I)` ge
iSZ JJEJ fC EI5 CS 6 1- JL F f.:lueg;•thMCD ne)EFf
 t,V F diM phenyl metby1csrbamate li asLli ACbE ma$rlJtt le xl-lg'e-(L eb)b)b5'g:c rLi 'O
mp.t nt ere ca tc .k 6 eezes IM cD nt .ag ta , ts . Fs is 1 p "p Ao :-7' mpu=mas lc - )L h -( cD jF, tci c ts t) t-t, t
                     B.:)6),v F esMes tc7vag Å} Åq maSDS tg Sn(L VsLx. cnia t ,v F Mgego se 'nt rg ptM -
" t )v h Mee " - ig t ,v F M gt za op tz mp tc\ ss trMIC S e ( rk pt ts ic ge SIt 6 c t bS paM tg Fdi
mTe• dt) b, MpttL; JlljLenItE}!nt fiEL:Xlc ib'Lx'( -4' 6 " t ,v F su)M " cDtrfi ig tt-crglcanop-g- 6 )Iiza#
Ds (1 ng-c•ic esvs tl 'cLitLc D, -. t: c e tc .k 6. zPE '(• la Jv -,g pt d Hc .k 6 AchE va ptNse
tt is• tt 6 vamgcD st re be rws[i -a' 4 (ng 4 nf) re ms e L "c , zay!i[ [EL].cD nv e mnvu{ 7' Jv fi zaNJEvr
L ,ig t) tl 6 7 ,v " V hp 7X hge nt fiiL"c ts ti 6 reMag cD stM ig " t )v F pmM " fe 6 fi to 'c ne tfi 'd- 6.
 t c Tt - re crD rg ec mag pmmo ge bl EE Ic oL i( ma ewc .s. n, b( Li tt mnfi tg bnt " t ,v F pmm '
cDreptestrneblostbic-)Li'cMrs'Tfo'c 5. etlg-(etu - • /ti vagefi atzc[)!SiJt,ifM SIL
zaretu(k}i('pLN'( Hammett rp (33rl) CDeM :*,V \'-ggca (1inear free energy rela-




trONkll, dik4DS!S[rsgiC&Cltenerth6L'tSutTsspmM ( polar or electronic) opMre .
cD iu ic l o vc SE ntS ntLi 6. c cD MM le Xt) 'g- LFER re th e U -( Ha mm ett a År)t 6,S tt S o;
a' , aO, e', e1, aR, F,R \cDtsmfiMDsntx,sdv, fis2ttz{DgMle.k.-(, buxlag]:
BYenMbe 2 as`Dpte f)btC"xtU'CMfi8 t't-CLN6. Hammett a la eqMfiraesMCDitnersSTZdireM
D; 6 Fig 12 op .k 5 lc fi tsS tl( fo• b, ,x p tr- : , 7 t- ,V, CN, N02 g- ig Ugi W81gli if a
                                 an
                          vabSJk g Åq ig 6. WMgg t ntJEFng
ArcooH ll!tli Arcooe + HfD
   (2soc in H2o)
  log (KAIK"A) =- a












Ftg. 12. Electrontc parameter
The Hammett a
-oo-
e CD an eeftsM be KLr 6D itUi#ts
pmmabsesse6ae}ua a- Jc, a'Ds
   39.40)mv6n, mpic cn6 ti Jv-v
nv o" ng pmmbs aj et T• ts LAzaalc tdi
eOD;mJgsn6E?'4i) ao ,,eÅq
a- , a' a)uale#ngmbge{D-5bSrg
bnt. 'cL.6. fiRthlka ataoptt"uic
faa', al bSZfiSpttL,6bS, #.




















































の定義と同様に 0'(｡rtho)とE8(orLt10)を蓬莱していろ｡ Clm rtonはオル ト効果を溝鼠
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第 1節 実 験
3.1.1_ 化 合 物 の 合成
実験に用いた置換 ptmylaccLRteは T8bleTのとおりであるo置換 フェノール0.1moleに
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脂肪族置換基のEB値は TAftlこよって最初に定義された値を, 他の置換基の E8値はKutLer
与OJ
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6 Ds (Es ()fe ) = o ) c cD th ['(; ta fuÅë LFER rk tu e ntt ie H as ig ng re L v t: Es as, Es e)
=O, deMv6.
                      47)
 F ma IS Hansch 6 tC .lt o 'C prr j]I S tl t lfi deML"ko t (D te CD LFERMtu la Table 1 O iC ra
tf6e es bTth 6.
3. 1. 4. M#e et it
 re ca ec, en, ffm, as rt, (D es tult m,JN=lza ic .L . -c ix rk u it . re ee rt, alj op gM tr, ip cD fi
mue ca -g' 6 ffrc tr tag afgne orIca. 'c Ftait, t etfi le fi ,s o '( !Hl fi U t:.
  ag2M $ lt me se
 as,cm, eart}C SitJE1'g- 6 3 tsmacDre ca:i{i (cor 1, 2, 3) bS je M. (' ;ilop :x l JvicoL,tC' Tab len
IC il-g 8 nTL, '6 . LNrn op re ca rt S Wft ag == H op katz ig S Åq lt (•Li 6. Cn 6 op re ee ec ia FR
fi -e gg.s % CA lt, Gig ta t ptMT gg % PALop ts fitt ig ts o t gS (• th 6. S 6 ie th 6 lj le Blm
-t 6 C e ie .l 6 reeett CD ma -lteetre V- 6 J6thK .L . -C GgCD tsmatr ig esD) to it$alc G 99%!A/ lt
op reMtr DS su op 6 tl tc. geJ O,F ia Se t 3 cor 1 CD Es lj -(' ib b , t MZ 97.5 %, F et re 98, 5 % op nt
MeT•tssr•6.it.
 Acetate (Set1), dimethylearbamate (Set2) 'ela'sc)VtzMeNJtitsmacD#qstM de
ai rlL.NmgfiMae igreLirtreeaiieopfibs a- po ereLAt esa.L b e ftLitsmbses jsntl.
/ e, it7dik phenyl dSethyl Iinosphate op-eiUtas FopMkas - NJMtsmaO#gstgebe
log k= peO+ bAa +c ; Aa = a- -aO ....H". en
#ntLtt evli-aseeec, en:it, teMreUt:-'2tltNLiraMDSes6]rtt. (Set 3 cor2). 7S',V
F ntkts le aop it e 3 bAa EtaM.- ts lc fiS-e th p it. tt e 'C Pbospliate tL nVi'r 7t' ,v F di
ftagIcs6ffMoelasstMis aO+b (a-- aO) /p e th 6abStz6. Ub)U o-N02 , o-O
Me ezaLit;fuoptJV FEftastS Aa=: O 1lib 6it to, tJV FNM{4ittCtcDtecaec (Set 3 cor
1) 'ett bAo iglatt.-entcfirc"(r•r;L,.
 pt e, ,t i Nk phe ry1 me thylcsr bama te op leg koH fS a "(' ou es' Jtt 6 t1 6 ( Set 4 cor
2) . t Jv F diX#lcoL,t o ., tb. = a p-  e fi re tn it re en ia S Åq rs D) o t: DS, a ., th. = ap
e b'v it-a}e di torfiLN re oo ngk b; fa 6nit (Set 4 eer 1, 3) . c cv o# it pa gbS t ,v
F, 1e, ,tJfiMes(tlftllcoLN'( a..the(=ap), a., ap'  cDraA-at)-tt-c?nebl8tl'c
v6ctigXbVrv6.
 Table 11 opLA'gtnop Set IcesL,rS1e, it7MkpticoL,toj Hammettrt (cor 2) op
p va lt t ,v F fi{k pt t.' ct ontNec ( cor 1 ) }c ts ct 6 p ua egui L, a t: vstn e re firt ( cer
3) utpNtSgVÅq tse'cki6ceDS]bb)6. tit cor "cts4t6 eEst fF ljla cor3op e
n6oipt ikLssuMe.:'IKV'Ct,6. dio'C metbylcarbamate(Set 4) opasaleao,tho == ap
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ntfi uus6 th 5 lc reOn6.
  ag3an # es
 7 s = ,v=-f ,u cD 7 ,v" V "n zic fineNJEv7 'r• (a, -Mtc Scheme 5 'C• !i S t'L 6S 5 tcNdnPS FP
ma{jlC ( tetrahedrs1 intermediste) tD .L b rs fFi hil Fi ua {2Ii be fi 'CNEEL;xDiit?i'g- 6 c (h DSva 5]tl '(
  snth 6. c cE) Fti ma as Ic en V (E•M tEl me bSnt IC[ -e' 6 wa, 2 lk !Si pttptNit tu koH la 2}V # tSi JE ne ag CD
pt acra tu ig di s(auiÅí 'Ob 6bS tT 6. "" zk5)ne tifit a) paif geagbS Scheme s Vth 6bS az 4 pt
  A.ro-Ll-z k"[OH'] Aro-Yi-z -!E-It!. Aro'+Ho-11-z h----schemes
        r'a l
                 OH
koH = kakbl(k-a+kb)
-------td------  en
mfitiopL,t:nlc th 6bgc rk . "c 2 ooMreeasatez t6 c e bs 'c• " 6.
 g, OHt oph,pt;)vMsc-NicDstMaVbSaMReeTth butreg phenoxide, ArO', opMre
bSMgPb)KEtr SOt onfitniS, enlc tsLN( kbÅr k-. I( tg 6. aMMre}C fo'LATMrstp,Cs-
-" )v *• v- ,vmec fi tsc 7e' tz enb, 6 2xfi opm:]: 1? th 6 D) s, gntmM koH la ptMZ
                                         3eA3)gtsMoifnere (Fig 12, p= 1.o) t ffreNopewkgpmMoWasig 5 CJ 6 ts cD ereZ8 ti6.
Table 11 ICfo'LN( acetate e dimethylcarbamate Fa(nEnP= 1.18, 1.16 t 1.0 }C trLN
fti le ,7dtlg va, 6. di o ( e op 2 -) cD = - f ,u t• iaf oH' cD *MRBbs re pt ee rwv a} 6. a t ae
'r•asts•SCt 6tl(k,6Cefa, NJI;fi, XentfiE FtimatalCDLS-g`:rLICfo-Li-C ts acy1 ge b: ;- -ti ;!M
eop#aDsfi eluu,t;L,ct letsopva,6. Mfi coben and Takahaabi la7=;,p =xf
,PoptuzlÅq5)neNMICfo'L'( phenoxy MMIM`IF"CDMC[S{Fsu (lone pair electrons) ep-NQ2 ,
cN , J", coMe gg rs t' op el -g 1 tr ,t J Nm as e cD nv le 7 ,v - v ua o ift ng pt ge ns es tii u '( L i ts { i
       4De tuts uui 6. c ut c e b) 6 t ,v F acmggbs acyl g (szrs ng) e ..c tz v tz za t op #a ig "
b, s It b " Ic .k . •c mg-g- 6 ptmig xpt-gh 6 thetbs rl Lic e }L tx 6.
 65-]EÅëdizatsSelaFPmaPlcnenteeagbSif"Pb)ICSIZesicgeU, plienaxideOMmsvaagDSptif
e rs 6-e'(! th 4. aurtIC fo'Ls 'C kb Åq k.. e ig 6 b, 5 koH = k.kb/k -, '(' th 6o CÅëag esM
p lt k./k.. SltsRrwe kb Mretu agL IC fo'CJ 6(tifti opp tg op ite UTth 5bS ti6. k.
!k-. tC ki tt 6p reta (l tl 1 T.b6 e mareT+ " 6. kb lc es Ct 6 p lgla 7 s 1 -Jvo Mne ts SiZ os
                        39,43)lctict6pN (==2.o) }ettL}rmerx66operet)t't6. phenoxide oputMMNiagff:Q]i
trop#nstmlc:.ttctasn, ptmaesrentopsposRNt b E it"tsstmlesug"6Mecebstu,
t toiC log koH fa aO Jz b tt" ti )5 aM KSo'C esesd;t 6t'L5S{De itreStl6.











































n=14 8=0.203 r=0.990 ･- ･････09
メタ.パラ置換件 :
logEA-2･061(±0.099)q--9･836(±01055)
n=27 8=0.097 r=0.993 1････-･WI
オル ト,メタ.Jtラ債換体 :
logE:A-2･036(±01118)Q#+0･167(±01060)E8+21395(±01260)F-91814(±0･065)
n=40 B=0.134 r-0.992 日････L･･牡リ
ー39-
mo 'M cD rt -T]: cril ptMia a# '1? 05 6 b 8 tl '( t, 6 . au NUI}iiC la methy l car bEmate CD log koH CD ne
]NireM (Set 4) e2Åq S Åq suJesVTL'6. 7 r 7-)VCD log KA ma6methylcarbarnate CO leg
                       56)koH `! c!)neI( .kLitecotrDSAoCt 6)tl.'(Li6ct6, cn6 LFER;ilMigffIL}itge Sl reMcD
it etb' 6 di Åq pp ne (' 3 6o
 Set 1 fo' .l c): 2 }c tieJ 6 6Es ip cD ca •M O D; jli 'C; gL NIe on t: Cdi ig e 6 c e ta, ace tate t di -
methylcarbamflte CD 7 ,V " V "I]ziÅq"neISZfiE]iCk'L"C 7t ,V F diMggCD " D)S illf b " pmeebSmaSeSJi(
eEm u '( ts b , c op paJmte e . 'c pt et rs pt if ee agfa hc ) -tl tz eslc de L -( ci tl\ LLiJtst ee ca es }c ,jt,
6 C e iggen L TUN 6. #ag nc ge IC SEt tr 4 ll ts ab tl vaZ ig Zptt6 JZN ee bS ig LNC e b, }, 6Esta
iat,v F rkkgp; OH- oNJ8ag.NopratremaZL, t: b, ngnvesec ' c3ibo t: " pa W{4i Ft nv {4[
P.nt ig NXt6 stMbe b 6bVtLi6. pt lt OS d VOMIEIS.IC tdCt 6 t JV F pmM ig ne or W: re
                                         scm, ehiopftgsltetlt,vFrerkgentJsastovamsIceecav(L,6soptgt6n(Li6.
geIXltvedeesd;nvOILt de neJiSe"g- 6nJti?iS benzoyl transfer ESIiJg 8 pm]ic fo'L,t b = O.63 Å} O. 14 ,
phenylacetyt transfer NJEuT 3 gnllefo'Lit e= e.39 Å} O.Ol eIl eta fficth o--filopO tfiig
,T']rV(Li6.
 pmosphate lch•Lxrnt1 enMgepsaO e a- op-ixfaeeutxbsn6 (asJll-aseqle)c e
D)6, C(Dntcrv(D-etRreIa acetate j"' dimethylearbsmate opdiet}CH"•"'(5iJEIEtwX (re'
acti an coordina te ) le S b tsntta op fi MtC re lt ttbl es tC th 6 S op t itfi 8n 6. t rsb 6 P-
O( abenory Msc) reeb; su a b, ft Åq op o'as 6 6 op e ag x 6n6. ut) u c op l s rs raaop
aflista O tsiebg bMee ig !i Jt. tsLiS 5 '(; d) 6 ( Set 2 cor 3).
 MÅíthylcarbamate op Iog koHICtsCt6eteta acetate, dimethylcarbamate opGae.L Åq
tawtU'CVi6 (Set 4 eor 3). Ub)VNptesM (Scheme 6) bSe]rL5ttSSÅq sctro(U"6
Ce"F), 7 :i-iVCD log KA iC ts Ct 6 O dianrt, t .l Åq SEtrsV-CL,6Ctb}6 pl]enoxide
MmsDS r ,v F N" ag }c i 6 Sc PS stMlc e . t 6 aj eet ts Mne ts o 'e ab 6 5 . V v F tz ut me SIL{fi ee pa
ts •st tz -ti yMl b 3gE opMi lc tsct 6ntA t(i ib 6op te•, c opMasvaEIa a ,v F ptftggic di 6U
PI[ stM ig S CS tS L Xe =wt t ,V F MM phe no xyacetic acid op Mge re SIZ osMtu IC bEs lj IS za 5 V
    oorvtsL,.
 L}-e'noptuMec (set 1 •v4) IctsL,-c 6 o-No2 aso!c[plzstmla o-No2 ngbsh( ;i -ti ;ime
fi-SF dnNIe th 4 e fifi U t: Es (NO,) ts ig re Li t; SaleHLNNgg bSts 6 tl -C LN6 e e b, 6, M
rs rP e-N02 gglt .s y -tt y za e ft-SIZ de pig }c th 6 (D '(? th 6 5. o--N02 gt .Åq tz V tzMeO#ig
sa std s tT -c L} rx LiDs, aO g ms a re ieJ . 'c! iF es stm bs th 6 t) s tl -c us6 c e ia, o-No2
                P
as e Npttsnde#q de xntt 6 thptÅë rs Li e e de rt ee v u N 6 .
 Acetate t dimethylcarbsmate cD 7Jv , i) ePzlÅqfineNM ICtul 6"MasstMiSveptO! ] cmst
M (p a lj) ,e)IZptstM (bEsE) lces-t6MljEL,tcdito'(l Åq an'cki6. VD}UEreEl em
stM (fFg) tCNV'CiagÅq#U6. fFEit acetate ich'L"Ctsge"C'th6 (Set 1 cor 3)op
iCptLt dimetbylcarbsmste iCfo'L"'CSSgM'(frsLi (Set 2 cor 3)e fa{DkadeptopiÅq CDM






る pl℃叩IACetYltrnnBfer 反応の例において負の r値が得られていることが特徴である｡
MeLhylcart,dLmaLcの logkoHにおける大きな r値 (f=3･0)は Phcnoxide脱離反応過掛 こ
おけるオルト置換基の強いrLt王子吸引性近接効果を反映している0 Phenolの logEA におけるf
価,り1)式,との差 f-016はプロトン脱離平衡における近接昭子効果をあらわしている｡
Pho8PtⅦteの logko1においては.aCeLAteに比べて r値が大きくなっているのは,FFl間体










































s op emlt v"m ic de u ts ctnli ts 6 ts v.
 MftIcM{)=-7,ucDptltopntMMMbeneblV'rctlt'(•iet56tT'(Li6 bEs, fF taoestw













素数がふえるほつれて阻苫力は増す (CBユ<C2B,< i80-C,HT≦tert-C.Bo< BeC-C-a.).
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annt agcDMmebS#Sig WMes ti e' ljgeJ -(• th 4 e j;re 8 il 4 ab,5 -(•ib 6. "-,N' pt l F t fi ueic
AChEogesevmaSnl"(?tJ)6 pt S th6LiSaie7XM Phenyl diethyl Phophate "gP ethyl p-
nitrophenyl allcy! IS]osphate (DAChEMgnttr, log 11 Iso , e 7,VX ') hnziÅqhgeMfil5 ptntit
                          ss. 63)tw, 1og koH , e (D R" tCRnt tr ilI CD as ee DS su "b 6 t'L '( L'6. g tt LP]], R ;ii dv ig MLi t: 1 eg
1 / Iso fg (D ne bl }c fo+ Li'( 6 hc ;i v' :/ ee Llt op rcM gg cDant ta p a- ig (p År o) ic .k . 'c, 7 )v a
)vgg opaf thla pa' L oEs lj e lcs .(enfnnaen61t snai6. olgit+c zaDnt: tcfi mao
fitrastrcD-flsD;,ptsLi6 CDtCos. TL,6 C t Je), Scheme 1 IZ/fift8 tlt: mag,,ittSlJSvageCD el CDQwa
T• eamas- gh mDsmbnaN 6 bi ts u ma igkDsRs naa Lx 4 bs, phospbate iq 6 mgNrs la 7
,m v tu* figemrs t u urra an u t esm Tt re fit 6 6 o e uere s n 6 .
 UD;LNM pheny1 methy1carbamate -r'la C opS 5 ts7,V ta i) "P zlÅq f) neNSSt magntJtitcD
SEtJCD;suto6 tzrsLs. tpU 5 pliosphate 6DafietaMic7,vh ,J "[1ziÅqfinetS(rsignjaK5Ct6N
                     M,6S)mpF ti u AcbE mgnt trhsXLArambs Jy s tl s. e tD pam e u -c 7 ,v k i) fin zi( "ge nt Js ig
#ai( 5 Ct 6 N02 reMpm 'C• laMegff pt nt F ( PH 7 - 8) IC kS LN-r JrNare -1• dl} b , S na tu llÅq"ge
ic .k b p-,,' .s l F "er [ cx] t;Msps-gh 6 e e tc .k b -b,ctopm eenekDsue -F-g" 6 e e eptef6
       GMC t bS -(r• g 6 bS, C CD paN t.'T tt 1? fS N02 diMcaIP;,t 5-I CD " -,st 1 4 NC -) Li -C M$ ts tr CDR Jfi
e it gem Fe mop -e 6 c e ts T• " ts L i. " - .N' pt l F o-a}c la ut pt ngost reov Jpt s rat ?la
m op cD -z ; ) rs L Nmsc Nmlc re se ev ts re Erpre cD v!i - ev x li er 7k tr ts Efiim - rg e' e s fi lv
'r• L, 6 Th6 s u, ( n s cD st pa emmewc fin v T xm v r; tl n fs wa$ ts( crb es pt te op 6 D} let
6 c e t:?g rl L-.
 -re}e.sytiymkopNkgopi"efi{)esmblfiopMk}qo(tsv6msctstropNuat, esK
tstrigfintvnx6elFcm, etrkts, gtsts, (ofuonthithreajeetsicatzefioptzpaev
entrKoNlblc lk4v -c Li6 e otz t 6 e e Ds -e ) 6. Mxnt tr opalts ig e de = * Jv x' -mtsE
oNlt (eAG) -ext)-g' e t ths'(• g 6 rs s lt ettsG fsfisfitzop cai s tzmpft \abttEopxa de m
di=4Ju-'-MblT'XbUtE eAGpa1., eAGhyd.opbobie, btttsGsteric, eAGethers'
op-takeaeU't uartop.L 5lc!Åq cebS-eg6, eopfiMicngtSL,'( Hsnsch aml Fujita ii
OtbLG=eAGpois,+eAGhydrophobic+eAGBteric+Set)sGotbers '""""wa
c t't 6 -Xggut de mplt S!tstrNoNllsle es if u t LFER re tu te MLi'r N k `D lls \ tz R op es ptts
trediHN.xopraa, s 6lcta Åq GEeetatr-n te ascadct 6 L e bsageevth 6 e- e ei Åq opgJlc
        co,6n
-)t, 'C ng 6 b)IC Vt . uartopalj}C suMU it LFER re tue U•C, ut wt 13ms-Lt rt S 5 tC eAG
po1. le th 6 t)-gh p d g, eAG ,t.,i. ig th 6 t) 'g- eEs gbSfieslt\ts(M tcsLi"c re3s tL -c es
b, EMk\MMophts 6t-ssope#au FC tsLi( Sen6 LFER rediopfiM tr bS ee to 6n
  68 -• 70)
as6. vD,ukavaopNklcev5uatstr (etrktr) opNtseth6bV eAGhydr,pbobi,
ip op L?ER reMlc N v r i:e tl g 'elop ts EMtS fi ll S tT 'r L, ts D, e t . xH fi e fi es tti t.Mtz
Oi4ca:ent NEtG!reTth tsMzktrreEVEMeMteviUorfiLl 5 e-g-6"Sia, cngTIC Spt
-"-
               71) 7Mko 7 V M(D l-jU es rst me -x` CD Bb ge -{P, = - 7 - JV/ IN llU CD JfÅr Ed,               fltrMJX7 ,v = - ,v a) ziÅq A (D
utr-' ,M Fp. tr ev Ep, f}tj Mop nA i ti )/ 7k rdi op" eL'" lc fo' ct 6 za M = * ,b s-E ig nvZ t 6 c e
lc s b fi rs bn(L.6. fitt IVjtuau sfiic uae6 fi'v fi Ec fiRn{SLttfno utg; macs .( e a. ge twt a
Ni A. ,v it'-IAkt (D[t':liC .LL'tseetrbSN6 tlv "CL'6. Mpt. 1 tu (methy1ene) th t: bCDede=
*,b }'-ti (AFcH, ) DSrxi;Je;- tuCl -Cz2 :L '(?iC-)L.'( ll)lllcH2 = O.7 - O.8 kcallmole e-k
t• ti) O , jJn nt tt h; atVa6 e e ts 6 DS ag 5 b,lc 8 n( Lh 6. c o S 5 ts ts ee ia 7k op ne fima ft Ie
                 76)gs Åq pa am crgM"b) 6 6 at ng Snui 6. XSN t Ues fuatz t op futa ,PSe+coLN us,
bovine serum a1tmin (BSA) eEtsenMt (Drae(D .k 5lcH wteYMptrxXlefo'L,'rMpttuere
                             77)asm=* Jv -' -r.- t op wwc re ee tt Ds no ct 6nux6 lct gvs Li. ix e tr' : , 7 E 1, oR,
No2 , CN Ss ti cD fits ut lkou suPISF cD KMag }e ee U 'C , b6L,la iPits lkM.lt op ptMglc ee u 'c c op
S 5 tc ew ziÅq trNE Vf ra ig ;ll ig ewc su fdi U t: b , fig cD L I? ER MM e ÅqD -lk real?N 5 l 5 ts XB
it rs s t't '( Lsr; b) . t:.
 Hansch snd Fujitaia 1'- teS1-JP/zKXCDfiÅícaM.k b8b,tlt: LFER utzKtrretnir le
f as lk as gegtc - )Li 'c re ge u t:' .M
 hÅq 7 v' "- M TI cD maMgX cD ut zlÅq tz re Mn ta Hsmme tt a CD re
getftewIS((D.L 5ICfiSStZ6e 7:x= log Px - log PH CCKPxIiXNMSny{4iop 1-te
- 7 -- Jp/ zkXic lo' li 6"nt ca ta "C• lb lj , PH Fa eM f)' ]L (X = H) op hntts.M'1? ib 6. 1 og P.
Ia 5) i:ept op trfikta IS!V '( L,6 bS, ( opI'c•b6 nx la eeMag( op S cD cDutzkestrNle ib 6 b
'a-. t rs n 6 xx de h-] op re it o nt nt nt fi X Ie assign t 6 c t hS iij ee ? th b , rr x otu nt trbSnt
sZ 'e- 6. "x eD pa qu ss ts th de Tsb le 13 ie ,:rfIst 'g'. eemag e Nsa cD ca es e op wwere it rs s! "c es ib 6
                           LNla tsOreEitre bSts L, wa b NtaO
        Table 13
                ConstantHiTYdfr oOrPhMOobnioCsuSbUsbtS it tt ut tUeedntBenzenesa)












a) From ref. 47.
'(r'66. Vb) Lf c op ,X 5 tl ttfi ig fio '( Lx6 lc S b)b)ib 6 'lt7 . i •-- ,v,
kcDe d r{DrFtrnggmitavaopfiHfi fil tNopvaall log pb6L,ia rr ttcil?-gcmiccaescS
sc r; . t: xTt(n("av fi snt:
7rxmataD)t) i5 ts v. gn]zIS 1s pt
Mop -c u t' tz xthaigi b re s nt
Me gcD rrM, Ia O.5 Å} O.04 e -re
  79)?b6. Ub)V7sl-JU, 7=
v tzxketa* b nvnt "nt:!IFop
]1go nx iagTop o oar 5 ig aft
'(•"i6. ctzfa oH, NH2 go looe
psir utEFpt (;PtaSpt li su) "N`op
rs pt ta ic xstt 6 wkgop src stmie
th6SoptXX5n6. cok51c
nx la, m&tc th o ai dimgg opet
JdÅqe9trROAtt 6te] dipmge ig e
SÅq b (catnposite tX) diMgreM
      7;D 7tr e' igaeff
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ct 6n 6. paJ Jt la' BAs t 1 sg 1 ke a ig E-. nt -e' 6 e ,v nu ( c) op mo tu ffi e log p e op ma k lag
                                    66}1/C= O.671og P+ 2.48 (n=25, r= O.98, s=O.24) tV5eeenbSseop 5n6. Cop th 5
}c tsitc!ptketazz{S[ igBntsLidi HNfi ]:.Na) raate ss U1 lt 1og P g t: ta z ttlt 'c• ee es -j ct 6 tle
dw rma tl e-re (• e.6 Å} o. 1 (• th 6. cos s ts ee es iaxElk, fip, en lk, 7 l tz, 7 Jv = - ,v rs
uEesreaigcE)tutMlcD)D)b6tntg-g-6ctb}6, &em"-ltoree, ftftlccalje6-m
ss ttnEvpmu - utJeÅq ts reEfrrw cD fi ts 6 -g` .t rf F' gg ge 7 u Mmgics 6 7k#faats t' cDm
Evfre 6 tssv -c L,6 'e ab )s s - bs log p "px }c rg nt-srb'e th 6 ebrstc t bs 'c• g 6. gt
coik 5 leVt-redits geHNvx(DMErfMPIS$cDrsftigre:E[fiira ig OAGpala,, OAG,t.i,, "I'
O ztsG, tb.., ge U '( 51rms stfi "e- 6 c e DSaJee -e ib lj , pt * di efi opreit rs rpra ig sung• 6 tc to lt
pttor,ffasevb6.
 c ops s ec v(ma opasglcptJsut Nmggop tamplts7eyttfi lv ib s t)-gk LFEB mtu been.
(, ka ta cDGmp nttr (BR) - es#mm, t f' ,v nt Ffi ig ate - ig usiÅí op x s z th 6 n g- c e
bs iijrel( rs 6Ef'S" c c '(; e i E i Eis zk #reaJ"} t ,v F ptMr; L' cD stMic as t6M'zr' b 6. c ti
BR= arr +pO +OEs+ .Xei Ei + e ..-......-.. (an
i'C'iCMXMptA•unecDSMJfiStltitptjlS a-chymotrypsinep) monoamine oxidaseS? 'PPA-F
ic ms .Nt 6 AchE 36} rs e' tuy}ysL,. c op c t iaxasiea te$ Åq cD euasgas ig xtt em tcN•, '(
xk ig fi ts D rt csnit+fi tc te if tr th 6 ne thva ge ig es 6 c e Ds (- g tg Li e e ekag vTLi 6.
 pt -a)6L"la,t5tubScaMS llit Pheny! methylcarbamate 53esICOL'-Z Metcs!f 6bSas
                                82.S3)Mvt AcbE wagtstr T--s op LFER MMtcx 6gethDsfi ts onaa6. (4diiÅíic tsLit pt
EeesM a bs j]i'eb 6 c e Ia diftgoputz}ÅqtrDngtu 'a` Nc-)tt 'c wagtsebsu Åq ts b , ft eD pa
log 1/Iso = O.69z - O.95a- + 1.19X + 3.50 --•••-•- ua
          n= 53, T : O.913, s= O.415
lj it, ! l w] 1g(i e' mgts tr DsE Åq rs 6 c e e nd op uas 6. x is mmbl ec le ooku it on sm
vth b, pt s -kpt (• Ia x= 1 , ,t i mmtsvftx== o ota ig e 6. 2sg op ta to ic mafivt
Metcslf and JiukutotCS6ittrrmtsxeblfaM- dirkggopMpttabSrei61CdioT (arr fi)
m!tstrDs as Åq ts 6 c e, diLi! ] ne1gg -e ek snrt Jft latz(i u (pa l;D NgnDssu Åq tt 6
cep, ,tifi-ffth b ssuptt6pt e fimptofibs (xxgD diÅqmgt6ee - nsfetsu
ECfikentLi6.
 "-iN'/ t Fop7,v" umziÅq ErneNmllEretae AchE ma$tatre igHreltmvr e Iinos-
Iinate O-a Ec va 5naN 6 i 5 ig reNNk ept to 6 c e bsv ) rs D) . rt Ds, fi re thNt 6 c e
Dsvenrs-e-e s rk}cntNc6 s s iefiftasmamogefiefirsttt#aicitx-e 3 4. " --,st pt l
Fop7,VX iJMzlÅqfineptMgstflta, log koH, tCtslt6pa lj(Table 11,Set 4 cor 2) tua
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j!cte lo• ci 6 pa- 4i cD Jkpthj 5, rcue Jdi cD "e ]r- cr-J RbMla AtE Åq mah rnl lc pmL}'( Li6 c e bst}h) 4. i
t: ifi at :t-t [LJ, ig 7j-t 8 rLc L" fi.UM (! L, '(L ILC hE PLI T!i• IS( Lt'1 lC l# }i Jr , X .X ig DS Jjll t[) -. -( Li 4 C t 7)i t) 7)) 6.
en5oAt•"-,9 l Ha pho .gphate e ifi1-- ( fo511!ffK• th b ts DS 6, 6 . e #Jes rx ew ts
(t ag E.-ll. rv JEJ e fi ts . (L} 6 ts O e ,va O tl 4.
 c tl. gL 'e ic tit`' t) tl t: 1 og 1/ I so ftrz cD vaM)rcpm-M le .L Js ge ifTIc ee L. tc lx[ tDi tbsne tk s nnla'
tg 6 ts LiF." vak t V ( ek S tl ( L , 6 . (!) I s, ncC la r- fifibT it -tu Kd , k2 , k, ( Scheme 1 ) bS fi ne S n
t: {ti -(•targ Åq -C, cti 6cDMrc- tg wt'ur 'C' i{) b 2}[SEIEigeagtc2ftCl'g-ewrkrgstMcD everal1, XUBi
3 L, t: WJMt:'CJDS Iso tdiiC lb 6t) tl(Li4. tit. 'C {44iit iC}b-L,'C LFER ig ig Et, 6rejfi{D rL Jff ta
sc Il ib 'c ls tsb t; b, ca tha) )k( g 8 ge ICf I"lc .l o 'C !SZ fifibr enma ig MGst 'gL 6 e e le HItstrbsEV "( Åq 6,
@t ,V F ewM phe iry 1 me thyl carbam ate DS deL' AC hE wa "g re] 'C' ib 6 IC ts D) b)O 5 'et I, FER fi
tw ig re LE t: ne di op atSD; rs S n- LA rS L N. @Cn2 (•Åë AChE opZnt lnbr op ge thl(ML} 6 nr "
t:ewrkgeeMzaretwnti rcik 7 ;7 i v' utMDs6ascrk"""t: Sot• th6. tro( de --/s' pt d F op
is[ sE ic fo' Lx'c nt l em enM, S[ OIi B9 stM, t op de op suJM ig en2lc fi re 'g' 6 tT. op }c Ii " -- ,N' . I F IL
b eeavs ]rL t: 7r {ta ig ff t) r; cvnta' tx 6 rsv. t b t) c) t ,v F esget)slca 6 AchE waxnt pEiop ne
bl Iua c o c t b; ag pt.. ?b 6. (D{EfiNdv X op tz pa th\ ts rk ny5tt DS op ee (• la ts L i. Han scb ta "
-,N' x l F op1 e vaM"F DS AChE (DBtr zztS[ t resefft]iC reEf'liM ig rl-ftg b t: th GC, .k b esL.Mg
nttr le ,,"]Keg-ztth 6t anop L, -cLi 6E Iii' L, b, L. pt e diMbF e ftgestcDasuiNStatr ig t:-TKN'gL 1' ,v F
eem{4[ op-aicoLi-c 6 flmcD onatuig xx bs,2set t; opb, e' i b, ig it si v tg cttl ii, e opEop tz
pt J[t7em if opIS to h) 6 ig L ,.
 Mvr Hetnarsky arKl O'Brien l:dikCD ary1 methylcarbamate e`E ilJVfi#PS, tetra'
cyanoetbylene, topagavgutesas (cbarge transfer comple)c) paant.g:iSIZtsrtldidenvMV, Cop
SltsreMD,6"-,SptdFOelec5tr,{51-efeMgU(LN6. 20ptMop1S, /t5
WM pheryl meLhylcarbamate iCJ)L"1 AChEMZMSfftCfo'Ct6tffEIVntdvKd(Scheme 1) ig
mu fi v , ut zk tt esm gg re tw rr a a 6 hskg v t nt -T ptstt ,Åí s s -- s op 2 atu ig rw o ( Nlkgo
XkiC" 6 Kd {g op Isfu ig georU: 5 t stS(L,6. blrgit iv-A'S4 F • ptvaMtrMapm (ECX)
ne ntic hxi-( " -,x' 1 d F cD tK tz v' : eeesfErbsetziÅq trMEeEMop z- rg 6tMraUthX{4[rv.nt-g"
 6
t: to ICE Fst5{4it L. -( en4L, TLi6 E ope lkfi 1., pt1"Gitrgg (a {diopJic" rl eaMg) '(t eq
ptS tlt 54pm{iE AChE waEgtatrbSssLic e le at eeV .k 5 t L, -C Li6. L, b) L, LFERNMg
RM be ra tN'( ne bl le fii rs s ealc lg, ne me slZ ee reMKd op st ta{g, log Kd S4 ia log 1/ Kd , te tt
aafMt u ts tt tt la' tx s ts vo lc Kd t cD t t e ttmam a L, -c ki6g, mf( rs su b ig iE ti 'c Li
 6 e e s 6 .r rk ag op th 6 ge blremit es 6 nt v ts v.
  X - ,S / ( F O AChE MY nt JE lc S Ct 6 NrsMta Kd , k, CD asMIC ca -g' 6 PM ts Je lia ag 2 glC
 fo' LiTelc#$ le nn ,t , ptm tr th 6 a eg e -e- 6NGti it tu cD avzth ecg e ec re 'eL 6 c ae .lt b ne
 ut ly t:o 7SS17 Ia 55 pa op t ,v 5 , 1 - , ie i esM phenyl me thy lcar bam ate IC .L 6B tt trN tu
 pt AChE Mgnt sE LcD rt pmfi tu de av fi v, mamejk\su ec ta su- fct s al. tc LFER 'ML tu ig N. "z c ;tl




































tiy eo t!Eet be e 2tE tl;ilfi, eYX65 t) -l L1i• ER riil tull S . '( us] "l (D ve-(- X• MS tl 7.. (4Mpt ic fo•e)
6 aE pa T,. tu BR Ca, 'Cr CD Se Alog 1 /BZd tb 6Lili Alog k! '(' lb 6. c c i( Kd tt h - ,s1 rf F
. AChE tlt!kMaPg ECX a)ecme)]ZosXiftu1•ib b, AChE e7x'A`i' ig ECX ig ff.7nt-g-6 " - ,t s
d F(jtrlN" tLc Kd ma J21 fiJig'eL. de -iN' •t if F t AChE ea) geIR"tr (affini ty)eth 6t)-l t: tol(pt
tutdi 1/Kd tC ')Li'(rne ifT 1!? ts' tS o t:. Alog 1/Kd, A1og k2 la `t tl ftl.eeMngbSH (X=H)
'(tib7o phenyi methylcaTbamate (1) 1og(1/Kd)H, log(k2)Higgastlv t:Xfilk$SPII(D
{ifLopZ, t:ls log 1/Kd = log (1/Kd)x' log (]/Kd)H, Aleg k2 =: log (k2)x-log
(k2 )H ig th 5bU(V6.
 As fi cD ra sb lc ma rv Lt t: .l 5 K " - ,S 1 t h op AChE ME-.tr nt JB Ie I s' Li '( ta , t ,v F , x e ecktr
ei{ i witbF e -e g• u Åq ( (Dwants ttD;se rs b , nc tzv tz fi -ltop wmts[ tulcre geelj -(i ib 6 c ebs
pm 6 tl -c Li 4' .M
 tt .,, Jc as mgstMcD ge iVi ig , RMta t Jv F - pt s • ,t J op ;ts WM tSZ pt ts }e fii rs
o rto
 eskIcDutzlÅqElt]trfi ig tlb 5 t)t LFER ;ilMn tS, 1-te e i -,v/ziÅqX'(]•hntesMPx igtn
                                    5Menop tsamacoL,( Xav v, rr = log px - log pH t u( ff 6nt: {g T• th 6. va fi s nu,
6 o- cN go n {aua, ( op ecavre u ts fo' sn- o.3o t[ato 6ntl. a t[ tu zasntLNrsL, e-
sec Bu ga 7r ma tt 1. 62 (sc av tti) '(' th 6.
 7 = =Jv = Jt f ,vM(D 7 ,v" V "pzk5)getitSti}c isL,"aMJE FP maOPCDgMPpmggeagcD reac-
tion coerdinate iCfo'lt6{SZecie.L o'C, NMggO!IFemkoMta LFERfiltuae, a- at)Uyt
oe + bAu opLN-giirtb)-c• a, 5D8 tl 6 L e ig ag 3 rk-C• wa 5 b,}e L. it. ptMeeagDSmade pt 4i an as
N.nt ( te tr ahed rsl intermediate) 'Z ;' ib 6 ts 6 t: aO 'e gg ca 'J CJ 6 tl 6. AC hE op $rLse ffv Mtu
opneeiicfo'Lxaa oe re it feNs et igg"eve v, cnic bAa = b (a- -oO) Ele tnt6c
e IC di o- througb- reeonance stMOfifitrle as.x"it, -lkteaaO + bAa opfibjdimalg -
 through-resonance stMtSfika)-ee2Åq ts--EursLiae- ps(nEna' e oO tc• th 6
c e b) s, aO + bDsa cD vac .h . (pt if ge agom e A. tf cDeeieoLh '( ne bl -d- 6 c t bs aJ ee 'e
b6o
 t ,v F dimag op pmmde s B , ,{ g wk goxtme fi v ng ne T• tr et -g` 6 t: to lc, 7 ,v ta v tu rk"
geRfitiopnebl(•tw. itenKig ma }cesLh(rgatt6. -l tsb6h ]:nrk*vaeig rv.utt6Sale
zaLs '1 7t ,v F ec mg cD pmmta Iz vsstme !I ts mbmlc sir ct 6 c t Ds 'c' ), ecgta S 6 Ic p a ., tb,
      ) g'(' IE) 6 b " tlt 6 or di na ry polar effect ntfi) e f F g'(r' th 6 t) 8 tt 6 pr oxi'
 (=pu
    parsMi ty po lsr effect nt fi e lc fi re S tl 6. IZ ts suJM ig th 6 b`a-gtS 7 ;v ta iJ MziÅq bneMpt CD es
ae raec eEs E'eth 6. AchE zazaNfiEsRtuicsL(I-g"t,u F ecmgnmop s 6, c tLst,v F
eMggttets/iik-g-rsitrspmm, fFe 6Es lza, igare, strm-g-6cei;tJv Fewecghs ntptg
 (h ,vis 'c ,vg) lc fiLNc e. ts b.(mJseemtc ggv6aj et rsles b igst6 6 op eMon6.
MV FNMggI(S6 through' resonance pmMCDX2EilCOL"( 6,tPeaMbSLkM(D rAa ljig
MX6 e t ieS . t ;raAt t:.
 pt 4 ut'C'be -p " LFERMtu de Table lo, 14 ic,:dl{'e'. Table 10 leraCf6tl '(LitxLNptagop
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Table 14. fi Value for Substituted Phenyl N-Methylcarbamatea)

































    SO2Me
1.90 C)l
























a) From ref, 56. The log P value for the unsubstituted com-
pound ts 1.16. b) Newly detemined.
a.O, a pe ma ia Exner bSae th t: taso) eMot . CHO : o pO = O. 49 ; S02 Me : opO= O.6 9.
regs tl •c Lsrl Li eem agic- )Li'r ia vÅq (D itfilma ig mL,k. cHo : o.e = o. 3e i coE t :
o.e  . o. 34, a pe = o,46 ; oBu : a.O = o. o4, a pO = - o. 14 . ua ec op en tu a s,7)p , a , ei\Ii
Mtlx=itzaIeSorut"V, artopfifitrleiaf!zarafiorthl(Xo(MMUtt. 3'tsb6G
dw tw q) t - ttz, @nd ec op F -MRob rs s 'e:, th 6reit cD ig de nnl 6 c e lcs 6 te ee tr ke j a
finttricoL,T F - atfit6 e e ic th . (Gljop ggtromme ut . i t: b6 --teotauafM
ma lc com rrear i ty bS tt etnti - Mre enk r2 År o. 4 op -e - ca tu bS eeMM de ts- v k b es tu
ee flD; TNee IC t; 4 e e hS66 op rt aN en rt ICMLi 6 ntLi6 af rama op2( ut rabaO tt icoLN(
conineari ty op IIFI!E be ss'"," t:o i itNesrtlCML' 6 sk2SM ( samp1e nnmber )- tg- tS :b 5 utrk
EMtsOgta - lcrk.N•TtagaMÅëEbSiCMft, 7NXrecatrbStsL,IL tD,b)b5tazaICh
D)Ct -ltOtsdebSes 6tZ6ft-wakb{th 6 ( chanee eorre]ation). eOftevaig"tt6t toiC 1 tail
                               ss)afxb r. b 6 aj ta pA .t cD dim as ny pm hsas tz 6 x s lc ne ei ig fi tl o t . cn 6 tt .gt\es av ut ic
eMsvtsbs6itmgopm*tr, pt]-glts yasesÅ})s, zk#maa#trts e'+fitsthpade
\entrNopafasiea-, ELiic eollinesrity ig,:di{S igLs.l 5lcetMttigXfi L,t SnyblcicoLN'C
ACbE M$ !S(J6flta ig avre U tT. .
  ag2pm R lt nm
 53 ditaopMk phenyl methylcarbamate iC7Li'C avre W:El 4 gttupt AChE NZNJI;MX
Kd, k2 Nig Table 15iCds'e-. o- tert Bu ndi V' p-F utlas'(•la asreI( " ts ev1tscDit to,
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za Åq t 6 c b b; f• -.Vg b) o t: a (', 1ntas 'ii': tr re UI[1 7"' a 7J C e b; (` g ts b, o t:. Kd fdibi t Jv F ,
pt p , ,e i uaM fit{ (1) Flq -C• t tlE nfÅq] 7 5. 1 OOO, 3O tg- ts e.{Fa L, iC L i 5 CD KH: AC -( , k, {di CD ak
ti F] to ( 1] N S L ".
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leg i ! Kd e en iX tui al':FA I•ag• ',i'i' tu 7r 6 le r p pt F U t: . Vt ig 1 4 . fa l'- G9 xtMcD t3 ti!.cif; u ui acMl•ng
ig rs-) at E.t va gr (7 JV - Jb )St , OR g-, ,x o ti : ng- CD ( tl -c tZ) (• ta kt T- (D ,sc f •y i bS 2 sb 6 tl
6 5 cD O) , 7r itfi t A log 1 /Kd ct (D PM tC fiL wa ee es b;: to ei} tl 6. ( (D ( t la Xge ag cD ecM-ge, ffM
blWtc b)b)b 5t ECX ncy ouC fo- Li(N7kkts ir it-MbSS ptK ts atpaJ ig ia t: UU, 6 c t le iR U(
Li ig . Fig 14 a e 14 b op fp v F op ta g b; (i ll\ vL}c e b, 6, er ik go ew7x em tg!mop afkee
scgt6 ma ftebst ,v F t 1 e eagapt -tliELxtcs Åq an(LN6 ts op ereregne. -fii{ i eqmas
opstrke9trfiicS!r'e-6twNtrta zztot,JN8Li ts optrebn6. en5ofp , FDs aO maoa{l
g.T uNMmgge ff ic i7 n'- rx ta wa gy t v ( th 6 b s n 6 c t ts, wmgop ntEF es tr ect rs b }#fi
reae Ecx ffc. ntxaeKfilju(Li6ce le /:-JKupu(L,6. 2t: ,ti vibs2to 6n6bsenls,
ee wt em geZcDb rs 6 rij' ng T- em pmMcD reLi ge, he cD mbM(D W!; (t ,v F WM{iP) ic X 6 E op e reb
n6e
 Alog 1/Kd e z fe -i F CD SPfi ts EMge(Duagtt ptgeg-Ont3 sspmM JPab(D re EniM cD ts
-Ei ig ss .x" 6 f-M b e tLC 6. C CD nza g fe rs ma -eL 6 e Tab le 16 O .lt 5 ee ts 6. o-N02 , CN, A a
e`' : cD .lt s ig as s:-g i tgl q) 7t ,v F Nm as ia c (D vag -(•, u h) ts e - 7 ,u l ,v re m {is J b s AL iA
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fiil b. sll (D WJ ge bS es e} L. JC L i 6 iiJ fd tr E X X. j5 t'L 6 . C tt 6 gn1 eV aD ig eut de fift -e th gegts !{! -c zk pt
reaedit!F p# 't th 6 c t b) 6 , M l.' cD ts- ev re fi gt(S[ lc fi al gL 6 ztÅq pt ke a{ik !Ei ta[ ( H- dono.) e vasc
eyig 7x#ra: fi ig nc-.nt V, c a) ziÅqZkgAcD fi tE;;f)Mt A iog 1/ Kd bSllE Åq ,g 4ob} 6 unrsL.. i
t: srJ op izl fi t!k t L -( , pt P ge i" i {SL le e tl 6 as Lh ag ]: eq 61 agbi (-r-' el -g- t'L ta' p as bs 1]F. t rs 6 ( pÅr
o) s s tg nt EiJ,eem, -e tK t) e pÅq o '(• ib 4{Lb a) pt - .p/N' s ffm{4i e ;:sc ig . t:Nstiewm-c• Ec
xpa.ynt ua]6 c t Ds f. x 6 n4. c op s s le oO (a){di op Js( g s Fq . (isz fiEbT esue bsN tct6 -
oO (o)nv ig tu va t4 e o '( V' p -, F U t: eg -F IC [[h CD Ifitlt wa tC ig b , bi phasic elec tronic effect
                             37)t ty iSn6 - gn"a ff ee ic{i2Nfi:,k fo'LNr U ft Ui eefi 8nTL} 6.
 o- oR ng, m, p- No2 , coR gic- )ui -c la c op 2 - )cD aJ fi tr le ig pt v rs bs s Lts 1og 1/Kd I(
ib• ct 6 wmagstm ig"xx u t: . rk#re aofistcDLi( tuA,' 6 t: to 7k#raastmig th 6btNm
agmta HB le g lc rexu 'cmLit . rcmagmtu HB cD lg ta, ztÅq#re fi su oeet pb e r b s 6 Nmngic
ptgv-( fa HB= 1 'z•ib b, decDvagengtcSSU'( tt HB= o cD 2ve b 'zr• ab6.
 C cD S 5 IC U `( ne jlfi U t: ke ge ig Tab le 1 7 eC /:'IK V, U CD re gg iiC 6 es pt ag X= H '(3 d) 6 pbenyl
methy1car bam ate (D A]og 1/ Kd (= O) ig A ts'. XFF tC Ek S tl t re ce rt lakICMb 6 ts LiM b ,
F-et it iC .L . Ir 99. 5 %, "ee ta (Z tw g) be za Ls tcGgta t-et re ie .k b 99. 5 % P;L -h, db 6 re
it op za tt tJ ig eeL , it sufi; -e- 6See rt t op fi bl th op F-etMtC a b 99,9 % PAhop fiStr be Li-e:n 5
/:-F L, lr L, 6. ne bl IcMLs 6 tl t: it S[atu ma cD pt re ma caM r ia 7rs e HB, r == O. 67. (46) rt ;
ir3 t HB, r= O. 52, (4 7) iÅí ; 7r. e aO (pÅrO) , T= O. 64, (48) iac op 3 geJ ig zaU}'C rÅq
o.s 'ct ab lj ityatamaGcis co11inearity Ds#e L, tLcLiehe-g`c ,! h{'c• ) 6.
 t ,V F asMas ICoL,( Q 6 me .ny em iC fik tr re ca rt Ia a rr2 , paO (p År O ) , h' i U' hHB ip V
te) 6 ]b S tl 6 (enilÅí '(' ib 4. 0 EB, fF g'e ss es tS tJ 6 t'L 6 i[t ra stge ( prox imity effect) tt tt.l
ff)ltgM'c•uD).t:. .r seamptIc-)Li'cliscts62-)cDrecert, ue"71r(:, bsilJfi vth6. c4cniÅí
la m-N02 , CN, COR, NMe2 eaM{zKIczk#rea(DW!i; (HB= 1) beZntUt ressjt'Cith 6.
unrt ts o eÅr o. s -c• ab 6 1 s ec ft ng (.-No, , cN) -e eeks ll -c L i 6 asatz '(• iamor es es bsfucD
s P es ge {4[ t se rs 6 (pÅr o ) ts cD e v, m- coR, rcMe2 dim pbi lc ziÅq$reecD er5 (HB= 1)
elkitut:tscert-(•a) s. gnpt Dsuarts lj 6Mblesl(gFertz'citLi6bs, m-No2 , cN }c s
*Xva eop ws e ma fi v ts L} fi: rire L ai6 ik b }c rebn 6. mat rj 6 lt' ee 3 fi (•zfit 6 x
5ic, "asmtcremvt; No,, cN, coRagi:eilgLtL,ztÅqkreenentreyJetso'cLx6ctDs
Taf t 6 iq o 'r es h) to 6n( fo• bap No, , cN, coR go zK#reae 'eeny zzNbs .t ) ti tz mit
                                         oss UrdibTa}tt ts[glc db 6b) 6 T• th 6. en6cD ceb) 6 pt s ewgplcicoL,aa srrs, pa
(PÅqO) , hHB EVestsdCt 5nit(asrtb{th b zalj erebn6. ,t i vaMasi(oLi(iastrktr
re EVF re e oO ua cD Jc g S ic S o T p opEgPSafb6 bi phasic el ectronic effeet be lkM V t:
ua rt bS M6S tl 'C Lxt . p-No, , cN, coR, sQ2 Me ng tc il! op p 'C• aÅr 5b Sn6 p aO (PÅr
O) ljde t6Nptiesmopb)blj Ic, paO(pÅqo) t}orkptreaopza5 (Ell]= 1)efikVt -
aZta, SeetrpsesbTMÅq ts.t: (r.o.77s, s=o.2s1). uart}cbAo igigtuX(6ffblem





0-OR,皿-N02,CN,Co且, NM c2掛 こ関する水素結合の寄与,hflB項の係数h,ははは等
しいDこれらの比較から異なる置換位匿の匪換基に関して共通の独立変数として 7r23,7T.. OD




































eeb;ut rkkme -r,.vEm op ssLN,N' i wa lk ggoth vak t ri fuif: u'-Lx E e {m re tnlt' p' g Åq st op sn6.
Fig15. (49)(50]iii{ CDMcaiCiiL'"('Ca, CCDit'SMgCD7rma (= 1,80) ign3 enr4 i(fi"pajL, rr,
= rr,( rn-OE t) + n3 (CH2 ) = 1,l e, n4 = 1. 80 - rr3 = O. 70 t U( 'lrfi LR re ts nejlfi teM
D; (s 6nit . e op c e {s rpt#tse gt{tac E e o rs ut*trig -r itm}e stt6 maHtrose rs 6 thtt
bsUEL(Li4J JP, fiv-,gpt ( F"-7-taLxD ts reto5nt reUValft(•waeU(v6J ev
5 tu7II fii fii re V tC L n 5.
 Hansch 6 (s es ko 1 -t b s 1 - ,v/ rkKic fo' tt 4 fi ntenM P,,t leglfIc t b,cn5recrlza
cD fiil a) JS ee pta ec/7k M. iC Ct 6 5) st ts. tw P, e op ig as Jt) \EIY ee ca ( ex tra thermo dynam i c relat i on -
                         79)ships es0 ji( ) ig L' Åq Ob}Ogue as ma iCOL 'T su A,' (L'6. es1) it: op en tw a t:, pta es"l op et*tr
)og Ps=a log Poct+c -r------i-t-  es"
op aNklc SYV 6 pta"op ptHtr op RN?b 6. pmS Xli 7 ,v = - ,v le fi es asMe tn ti. 7 Jv = - ,v
op M# Mb; .sN k6 ieotl( asNopEtts }c Stt4 tw ec twaAÅq ts 6 c tb;ira 8 tl 6. :ua 1 M7
s 7 -Jv D} 5 1-t V " 1 -,vi '(' M# drbS .s• X. 6ee dio '( Sl) jÅíOtsMa ia O.7 b) 6 1.1 t 'Zrt k
År Åq tr 6. Tab le 18. Lr b) L/ e tl P)t -L pt pt tu bS rp U '( e, ts li {' a ta lt mp rm Li 'C Li tSrLt. Oleyl
alcohol V a= 1. 0. =-7 ,V, fas lk, fitrMXas ma/ ZlÅqXeC folt 6 P, ICDL"(' S a= 1.lt
li ;t-;il 'z3 th 6. pta es i) -Er- cD 7k Nb) 6 fi es as ma ( a "N- 1.o ) FP •N a) efi }c fo'Li 'c ts, zk rs nt Fl4 'z?
rs fi opN em Gc pa.vut 8 n( Li t: llÅqOe P - S - ( clus ter) DS Qn6Ree bS cr iti ca1 t•b 6 t lk
                              79}fil -a- tz is, tsm a bi ls ll- re c• ib 6 t Li s N*bi s g Åq th wa s al 6. fi Mlj c fa Ees rs ma rpie
fo' vN'C , as ec 5) ] bS e' cD ffN, ztÅq 5it iFP) 5 deso 1vati on 8 irL '( LN 6 O) ig X t) 'g' fÅq N'(• th b , g
                                  79)enrsma.xop*opasgenf (*eeinutN) topewCigggD;RLithSn(ISL,6bS, EeetStzpanv
                                   twkonii bD) 6 ts
              Table l8 Vo
     ExtgltB:r.e2S\2gni,g.;212;:.92:2Å})PS .gC.X.1Ill'iZlig
       10g psozvent ' aiOg Poet +C -,x' pt(Fe Ac
Solvent a Solvent a
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-g- -oIc, .n lsre aomfje s7 p# tg o t: or -IF cDB ltij ig ,lli 'e 6 s s ra' ti(fftiImagDsatn1 Li6 c e igk
op L, 'C L'6.
    Table 19. P-values for Hydrolyses
          of Phenyl Aeetates
 paO(pÅrO)ngCDcu
tup =. 1.6o ta fiM
phenyl scetate Mop
Nucleo-






















a) p was calculated from the ko values for
3,4-(N02)2, p-N02, m-N02, p-Cl. and p-Me
dertvatives. b) p was calculated from the
kAco values for m-N02, p-Cl, H, and p-Me
derivattves. c) V. Gold, D.G.Oakenfull,







Fig. 16. Biphasic Electronic
Eifect in the Tetrahedral
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IC fo`k,( k2 tsbSli thEgULi C e
s , ti-if nop wm pt ic foz ,'c' s ff. nt "
n4 IrtSl; mp nv as i: ELiIC an(Li6 C t
ig r:dlÅqmpUtL'6. eOi 5 tS bi phasic
electronic effect V6 6OSn6g
7- ts stm le t:-K v , #mamrvv mp nv ts e
me nt-g- 6 c t deits ts Åq me agt 6 !ffJC
esMf; Fig 16 ecaKvth65. 'e'ts
t)Bpae (pÅro) 'e th 6b8 n6 nt
muemvlaptptoit i) ymtsbs"-is'
th - fi va"aMmp tc fo- ts
6 basic tg bnztÅqhneN
JE ""', general base
in utM 7k" ne N sEuT ic ts
Litrv*Sn(LN6P
{di e s Åq s!tJti u(Lh 6
(Table 19). C t1 6
opffJEbTopagMaglati
tn6 tetrahedral mp
an as ne ntOME T• th 6
eeDsra6n(v6.
poO(pÅqe) ljopesit
P == - L78 iS paO( p
År o) ig op p re e te su
     E IFge5op
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1 l F " -] op h ,v ts' -'- Jv MM be *"Aij ty "t 4 ge NDS re if- th b , p aO (p Åq O) (+ b5 0S n6 nt
MesMT'tt MV rk' --' ,VMge'Nop protonation bSreme"t ts oTLi6 6 cD eZX 5li 6. pÅr O be
t:ri!{ 'dH Nrs op alU,Ul re "c- la c ( Jb ,v "t = iv) - o (v v :- Xg) cD taenev nt Di o ( " ,v t --r Jv) -
H (MX) op protonati on th b " St iceV '( Li6 U, c cD ma DS pÅq o oaA lc lb -( Ia g 6. t ,v
F -twptIa eO caop Jic g s lc x 6 -et, -g-•N' -c poO(pÅr o) E(• ge t) sn6Nfigenne fe fl 6. Mge
oMMpt ssblbSt ,v F NMtsEeS 6 pmXop t: to tc, " Jv •fi .J- ,v ueft icreaU KrsLiob, 6 untg
LNo
 pt S, ,f i diM pt op 5 5, N02 , CN, S 02 Me gg op th 5 tx deL,gEFW6 [g'c• di ik S tl t; " - is
/l Flt paO (pÅro) ?th 6bSn65(sSesas te me( ECX Mapt ig P.att6bS, co" 5 trN
mesmoall sa ae tsopJiÅq " soh 'eixm s tT'c-i6 op -c•ta rs Li. {Ertars 6 lt p- coR es4e4[ ts
NMng op ae ts hs o. s S b tJNS Åq 'c paO (p År O) t7 ,v - richM8 rt 'c Li6 DS, m- N02 , CNgg
opeOvala o.s .L b efcgvlcsb)b)t) s) -g`paO(pÅqo) tiJv-- rlcmu-cv6. t cD .k sle aO
tsa*" s t.v ct ?-1 ittn tt, s b ! ] wB1gt• th 6 m- No2 , cN gg r- fiit s nr " - ,s pt l F
DspaO (p Åq o) t7 )v --- 1' lcm L, 'c v6 pa ta le me op tcl g tKL,. paO (p Åqo) ef ,v-vicm 'e` 6 pt
-, ,t 5 diMvaiC #:M L, '(Ci6trptIS e n6NMggop a- rebSLi3t tL 6 O.8 .L b MN gLi e Lx 5
ce'eths. e;ntaEcxtaaasrent}catn'c, pae(pÅro) er,p-rcDieidimngls through
- re sonanee MM tC S -, JC " - ," pt l F ep pbenoxy Mff' IC"x Åq 6 D) (D jE ag re le th V, 'l Åq' pa b op
k )v pt ; ,vMmJx op pt&tySde flme L a, 6 6 op e reon 6. vh, u"sL eent it fo• LNt p oO (p
År o) lj t bAa ge op ma ec, e t'L En r = O. 8s , o. 79 tuh 5 ULN coll inear ity hSptEt 6t mp
le, phenoxy MstoperaiCsu'e-6 p-N02, CN, COR, S02 Me ggiCS 6 through-resonance ig
hs, gff •g' 6 c e ta i!Ek ts bs 6 -c• g tg D) . t:.
 c ops s ts biphasic rtntmzamiaMecmJt Dsecltggnmie ik 6NAI tscDxa ig r• g 6 tstt ,JN
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                           70)s Åq -tt- 6 ff ca tc ttE 5 {, (D -C ib 7p e LX b -MZti .L 6 t Y.- X i5 n 6. i"iT ts tai Mg cD c cD .it 5 tLc ng
-r
-} a9suJMDS hippiric acid 'gF' N'methyl'L- phenylalttnine CD phenyl ester maCD chymetrypsin
                                 91)et J 6 nll 7J( if) ge flli fiEL;Jc tb' Li( ma za S ti 6 C t eir Wi11iarns 6 DS vag L, '( Lx 5. pt rLc b iib •p -c v
6 ,di pa Is stme (nen if) mt u T bl mae 4 1c ,uosx tr ti (t opI.i va sssts lc DLir av k• L ua LN tr Li
D; log kc.tlKmtnd - :-"' .' l F CD AChE maNEi[rCtC tsCt 6 log k2/Kd tW - cDa(o-) e
opfp v Ha flA 6b}lc bipl)asic l( ig o 'CLs6. ccDaetua aÅro 'c- th 6 eeMg ti pÅro tT' ,v
- vte fi u, o Åq o (• th 6 eem;g ta p Åq o e' ,v - v{cmt. remng op ag 7- es pmmlc sitt 6Å}ts e
L, -c cDptRtrb{ueLit: to ic, i t: {Lb cD imMbSZSZfime8 )rL -(Litt Lic e e tj) .T, Wi1liams
fa pa dnesFP ma PS pa.ntlctsLNtc " ,l•f itf -' ,v gesc.N a)M!i]'--etJ tg assistance eH ct T(Li6 c e be re
pt V -( Li6 IC 3- "' r; LiDS, +hi Åq op ec ge as ICoLi( av pt Sn6 ig 5li', " -,Sx ( F op -atc
ts 6nt: t ft en op tanb{wa 6 b) te tl s e op e rebn6.
4. 3. 3. t JV F reMag iC S 6 fi ue pmM
 7r )v FitMOSttlt te eees'SeJ tT.ldSrt-C•i: bEe, fPgb;#iicM.lewcEma'cr• tsLx. Vb) L,2'c
cDeerkssg{4ibeat"ee)jsa'eta, ctl62igbseskTbot:. cocelaElitutiguammao
co11inearity ic .k 6 5 cD '(i th 6. -e' ts t) l5 gSilale fo'Li(ata aO e F (r= o.82), 7r2 t Es
( r= o.s9 )icenen co llinefirity bS2to 5n5bS, (5(DiiS:ecfo'Li( E iS"V collinearity D):lltp
6 nts Lx, c tt ts pt e , ,t i Nm pF '(i la t ,v F ts[ cD ts lt as ig o-H eb ts -dt c e bs "e g, Åí 'c cD /
P , ,e p za ptts icov-c Es(H) = e, F(H) = O -c• ib 6t e i( .k 6 6 op '(7• th 6. (tsrt lc tsv
Tua, anjÅíS b SgTmsLNp tsbS45 6n(L,6bS, cnFtlt6 Åq aO e Fnvle eoHinearity bSe
fft6 C e iC ik b fFljT6 6bSn6nge opLi Åq 5 b) bSusrt op paO ta lc ta L, b Ck(• "(Li6
c t i( .lt 6 s cD t re t)n6. g it eeie op ig gg la ltama tu op nj L}/ s , ,t J ptmaslc i o n op ts en
ms n, eEs, fF ig l;mrs 6 tw mtaIc -e- g- rsve re 7i; 'e g 6 b) s L, n rs v. u D)v ag 3 * "e z
fi UJ * 5 ie 7 z = ,v zxf Jv op 7 Jv ta v rmrkhnentpt `P, deopiÅq OkYMrstc fo'Ct 5t Jv F
ZMgstmopneblicfo•L,-( bEs, fFljia(tl sHfia)vaffas\ssmaag e re .tfo- b, mrs 6re
Mlj'eFatsLi. 2-ccDvaMasigatpNesrt, SM, ec foxi'c 6Es, fFnjopenM", f ig Table 12
tC ra tf t: pa rw ts t; nt rs le ts Ct 6 6, f eJl X-g" tlit', jo - ,S l d F OAIog 1/ Kd IC ts Ct 6 va ( e
=e-17, f=O.82) iSeeM paenyl acetate op7,v"Otu7k"nertptlcfo'vitflkSnrt,6
ts (b= o.19, f = o.s4) }cfiLNcehSoh)6. (nMlct,v FdiMrebiECX tafivaEntie
b' Li 'c ks .L ll -e' fi ra stmla, pa dn {4[ rp ma psKnt tc ts tt 6 fi nt pmm Ecmu t: e cD eb ts t c t hs 'e•
b 4. Table 1 7 oge th }c fo• LAt, xpt ts es rs o-No2 gogpt stm la No2 gabs tst v it' tz Me ma
-SIZdnP]}cth 6 (b fira L,t Es(=-- 2.s2) ts"essen'JtS il, tl'(LN6ee E, ttt{fu plienyl acetate
O 7 Jv " v MziÅq"neNJB op-a, e MU 'c? th 6.
 7r ,V F Nft gg lc a 6 tt ra st pt op ne tfi reM S g t: , SMiit op nt 5B bl ue ig i7-T{Nfi t/ '( L , 6 .
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A ド A-･H1801 0rganiC
solvent --Sdleme7







[A]V+[A･･Zi20 ] [A]甘くl+亡B20]Ew) (1+亡E20]Ew) 醐
Eyは有機啓媒中･水中での水素結合生成定軟であbE8-[A-良-801y[A]8lBOIyent]･





     [A]oct + [A'" Oct]
                    . (1+[Octar)ol]K..t)
 P.ct= [A].+ [A...H,o] = POCt (1+[H,o]K.)
                                       t-----it- ss
                ( 1 + [ Sotvent ]K,)
 log Ps = a log Pocte + leg
                           +c ----- ss
                  (l + [H2 0]Kvv)
 iog ps= a{iog p.ct - iog (i +o[ 2Ci:,Ooi ]]iKi.oc)t) }+ iog (i(llS[Ofi;eo"]ti]i,,K)s) +c
                                       -t----+-- tm
iEe ta GiEviic cD x s ic ma mts ay ic rs 6.
               (1 + [Selvent]Ks)
 log Ps= log Poct + log
                          +c ----- su
               (1 + [Octanol]Koct)
 7k*rea+c ee -5 V ts L, ptaKcD 5) UdestwcD ee{ kSVjiC, IClt.x"( H- acceptor ag e 1 ture-) aspt(D
"etts tu P, e P.,t CD gg es '(' ia log ( 1 + [ Solvent] K,) / ( 1 + [Octanol ] K,,t) ghSfth
Ic IJnb6 e L te 5sjl: takon U -cLi6. H- donor geszawt '1•b6 " p p it• ,vAi(ZS V fiX .st ;-



















        tog Poct , tog Poct-O.24c
Ftg. 17. Log P(CHC13) vs. iog P(octanol) of benzenes
and phenyl methylearbamate
                  -- es .-
P.,t L CDooen le V'pv F Lt kCDbS Fig 17 'C' th 6. 0R, ]s/TMe2, CN cDS b rS H-acceptoT ea
Mg-'z•saIig(Deevazalctt-x'tc {S o.3-o.4 tSetl:z'etntL.6c tbSDb)6. t b t)Ct tuma be-
nzene ('Ia ll- acccptor opptMicb,D]b5'er, -stIC(itlO.3•-O.4 t:'CJIilc'e:ti(Li6. vaM
A' 7 e' tr CD log Pc L e log P.,t e cD gg ca ta , 5 es ff cD H- ac ceptor fiM )S "Ct la I-J B= 1 e, 6 pt
Ma) ftLcD eaMrg -ct ia I-IB= o fie e 6 diMtl jl! taHB ig fi] Ls '( esMrt 'CtXbS tl 6. V D) V " - ," pt t
leg PcL= e-91 (Å} O. 14 ) log P.,L+ O.41 (Å} O.14) HB+ O. 86 (Å} O.37)
              n=11, r=O.99, s= O.07 ""m''om
F cDaa-qa 1-7t e7 e 1 -,v t e u p * Jv tk le jl 6n)v,s' 'uvngcD solvation cD ZIc:k:st'e'6di
Xgg stM (i}i L v 'c q[r- as pmm) ig a/v 'eL,4 cD 17, c a) emmbe pa mt v 'rhre "g' 6 c e le:
b ptMnc )V tz opNee ftew}c*#vaaoza5ig suix' t: opbMrtvth 6. aniÅqVlt e-Oi soPr
as e wa Åq 15 ptMop 7S" ,V F, pt e, ,f 5 es pa H' ac ceptor ggDS HB= 1 CD tdi ig t -D '( L' 6o uaiitc
log PcL= O•95(Å} O. 11 ) log P.,t - O. 24 (Å} O.12) o+ O.31 (Å} O. 14) HB+ e. 73
        (Å} O. 24) n= 24, r= O.98, s= O. 10 """'n en
a enec etc ksLa'( h,HBMopenMtt{iliS VLs. c op .] 5 iC/sC ;, -ti ;'izatc asMU t: H- acceptor
gg (OR, NMe2, N02 , CN, CORgg) cD" pp muvA/ziÅqXe 1-;t eS7-JvlzlÅqXt cD 5)e
ca tue lk ut-e' 6 c t lc s b , fr ntkmic ts ct 6 ztÅq sc reacD enmox le hHB ig t u '(r fi me -d' 6 c
e bSt• g 6. S9HDrt e suil e ig ltmp "e" tl ii 1og ( 1 + [ Chloroform]KcL)/ (1+[Octano1 ]
Koct) ta fa hHBMie StJff UTL} 6 e e bS ]b b) 6. C C -Ct HB= 1 op ag hHB= O. 3År O (• d) 6b)
6Gllec (D lt 5 IC on fiill -ij' 6 e e DS-C• " 6. 7LlÅq es it t, p p stT• JV A, ztÅq za litll 1 - ,t- " Si 1 - ,V (D za NtS
                       [ Chloroform ]        ( 1 + [ Cbloroform]KC L)
                                 KcL
                                     •---•••- Gl)
         N-vlog
                         + loghHB= log
                       [ OctanD1 ]        ( 1 + [Octanol]Koct)
                                  Koct
                92)etlEtl12.4M, 6.14M'C'b6D,5, log [Chloroform]1[Oetanol]== O.31ttrb, hH]]
gta (i t /L ef fiesasmcDmntld t."cJ tctagvai6. a. 'c e p v :tN Jv zL e 1- t tT e 7- ,u cD
zlÅq sc ra' Aa ts nt=th' tw b; ti llg lv Lx, Kc L/K.,t = 1 , c t egny-d` 6.
 e v p rt; JV •" "P 1-te e i -)V itt b 6 taL. H' donor 'e ib 6 p' f]uerephenol (t "Åq ;- ti ;/MiC
                                         S9)diM ty t: as Z? op H- aeceptor e CD ztÅq ptrealiintfiMKf e Taft 6 b;avfi U 'CL'6 ( Table 2O)e
OMe ng be veLi -C N02 , CN, CH2 NM e2 ig E (i (l ft b tc nt CD 71Åq pt re ae P. nt U -C L, 6 C e bS O
                               93)Dj 6. gtt pt k op"trMta 7 E ;- {1) KcL (e g p Jt- ,p At (D ztÅq ptmeareX) e Kf( p- fluoro-
            S9)phenel t cD zk#re aM tu) e cDltijD) 6 KcL tS Kf cD 1/20O - 1/soEnc eNpt6c e bS
'c• " 6. ato tcAs RXieML.t: H- accepter esMgtc•I;, G"iilCic lo'Li'C K, ljbSes tii-g- 6 aAbS
be ( S, NMgie S 6re m-M op {ta be ts- te op t re On 6. =-f Jvlzk, ts tz v' y/zK, A
-ee-
i ti tz/J{k ft.•OiJ) rieel, tu P, t P.,t t op IU]IC fo•L,( 6 lk fi ftti' ". op SiOSRb; hl-JBra(+ fo 6bS tl, h
Il B {titi {X l og ( [ SoivenL ]/ [ Oc t;mo 1 ] ) iC a) `1, {iS( Iti ( "'( ;- "V' ]- , "x S '}t :- cD .L 5 IC J[iÅq k kk' A" tC
                                        94)tyS !'i Lr r.fLiIi es tt' i'"ma 'C' lEt 1og ( 1 ,/ [Octane1 ]) ie CDbt)k tfi) V6C t thSHfi 6b;lCS ]rtTL'6.
                           at.tA1og 1/Kd CDnetfi, ewb{.
   Tab le 20. H-Bond Fo rmation of te h'L" rC hHB za tatjv F, i - va
   H-acceptor Substituted Benzenes MIEit/ieecDAChE Xim}C fiEU
      with p-Fluorophenola) -(Li6 H- denor ?Ettop zk# rea
             Kf cD za -5 {, th 6b-a- aj -(t ,iÅr b, estu
  p-FC6H40H + PhX F=' p-FC6H40H'-XPh h= i.36 ia i-tee7-,vRR







CHO O.83COMe 1.13CH2NMe2 1.58








 op{v 2o pt. op maQ ic "sS e6 pmre
 ig K.(v5c e ig ,s Utv 6.
 AChE cD H- donor gta o-OR,
 m- NO, , CN, COR td CJ t rkrk
 kliaig pa.ntV 5 6 th 5 ts di tptre
 ee eY rl tSL di tc #E V '( ts b ( Fig
 1 s ) , c oa s ts {stmgg en? It
o-No2, cN, m-eR ag bsfi suj tt
rk sc re fi be ff. ntV X tS LN E O t fifi
TC;')6. Lfb)lv Fig 18 IC fikVrtfi
re ic tr mi m- NMez g t: ziÅq#ree
feEntUit;L,ct}cts6bS, cn
tsxge$sceji tsu-1rLi6. =zaic
I& s . eage rs xmenptIcs .tc
o re ee es ts *x va e bs ff. nt v u i 6
x s Ierebn6.
FÅ}g. 18. SelectÅ}ve Hydrogen-
bond Formation
4. 3. 5. " )V ,N' -i ,U flSif NZ ta k2
 esmeggbsab.( 6 k2 tgiali elt tixkvtL}rgLx (TabEe 1s). cnts padeasptnvas Ec
xD,s " ,v/s uvaimst EcbsEtlse-gk 6zalcutxtagtv'c FI:itr7=7 ---,vbiEIilile-g"6t tolcla, ra
aop enwa erkpsra eeec nc fi t. rg cJnlt ts s -a`, it Jn. }c s!tfiE]v t[ esmagstmIam,ic igra s ]n.-(
v g 5 c e de tz nyL '(LN6. 7 = 7 --- )vbSe%b) 6ut pt'd' 6 zai( i ma Sn6 acMngop ut7k esME
kM ge 7k ec faa.soimM 6 wt ee rt ia tsLN. cn de em opt6 t: to Eu:, k2 Rag ic YN ts Åq t 6 ta op
-67-
  O-7H slov
ATOiT9NHMe -
 HO










2oommvereb;#ffuas6tfiRtnttiLs, mais : ag1eewaa#fizzaDsneeIeosev, ui
nt -e" 6 mag -e th b , bs -) pa pt vae T• th 6. m 2 Rag Ia ts nt u t: 4ik 7 s 7 - ,v bs mem "t 6 ee ag (t
ib bi di to T ms `"' b) tS NJ8 vaE T' th 6.
 raSNM pheny1 methy1carbamate CDAChENgNfiE"TxaeIa uaeZ iiC'(:/iiftS n6 S 5 ickfi'g-
6. ve tM ap D, rg Yas xa e(t ve de tr mp au as E cx ig ne nt U, lk L, t• mp o Åq b t fi ,v ,v" ,v k rg fiEb7
PSrefit6. Vb) u diMagpmreia, ts b to op SPtsveeT•ohth 6bnax6. diM pmenyl methyl -
carbamate CD7,Vt i) JMzXfine5tJSI;L Scheme 6 -efik8 ti(Lx6.l 5Ic, NEI ziÅq#cDeig th
"ISisEbTbSva{)b,tckfiV, lthenoxide ostmshSapteeew(•thot . cOik SicntJEbTesMiambg(•
a Åq sc ig . 'C Li 6. ]S[H zk sc DS ptEtt 'e', ve de {iS pPNPP ig ff -( 7 Jv rb i) "n ziÅqhne rR rs bSkfi -g- 6
rcM plieuyl dimethylcarbamateOAChEzagntFfiMtuKd, k2 tti (Table 2) bSmethylcarba-
mate CD tdi ( Table 15 ) l .k Åq S!tA Lt -C L' 6 C t e , mu dePF FF ma {4( llr fi T( AChE MSM JFS bS re
fit6 e Ls 5 neti faJM de jE re U '( Li 6. esMgMM cD IZ-D) 5 tret "e tlIS', ECX Ia Wa phenyl
aeetate op 7 JV " i} IJnziÅqftgetSZJIi tC fo'tt 6 tStJAIjFi ma {4[ICma{l}LUTL"6.
 p-PvaMpm bSdito -C ssLima$tstrVD)x]'K8 ig b) -. t: C e It eniieb) 6 6 it;t -(; " 6. p- FcDN
MtsMtu igML N '( .li' pt V t A ]og 1 /Kd CD it fi ma nt - O. 1 5 -e ilÅr b , Phenyl methylearbamate
op Kd vaop 1.4 de'(J' ib 6. Zv h) Li o- tertBu ecge PICCD di to '(esLsmasu-rlJtr ig cu iC b} 6uere 'g' 6 c
t la T•" tsL,. t,v FWgepaD;MscicEL Åq raat6kthicIa, vageggok)8 te$llwaDS66o
bEvnrsLi. eecBugs b e]Åq" Åq ts6 emawmtrtaqnexrsbn6. coth b Ic&mtsstm
lcs 6 tuzartDsbr tag s ts Åq rs 6wa ge te su.t' 6 c t ic th o(, pt stNrs op reebe 6 . e#re}c
tu6eeDs(tg6ot•b6s.
-es-
  agsE g e to
 MblIU, eaM pbenyl methyl-' FSl U'dimethylcarbamate CD AChEeqeNJEb7reta Kd, k2 ig
di zi cD ;llwtfiza -ca . Jc inrl'j-EL' L. t . 1ndicstor 'z•b6 ENilk fi[-t; rC' wt 1- l, IS( SILti ig fi ttc -) JC rLs4EE retu
be av it t 6 fi za ec oti( it .Y U, c tx a VO FMain op fi zaj t tr nj U t: . Lhtn op fi za lc tsLi
'C {) i5 5 ]ta. 6 IS( fiEJM tu ti , Eff li"T tcMx t: h - ,x' .s -t F za nt ic ex tr L, '( Rlls 'g" 6 c t e op 6 b) ic u
t: . es za tt cD " - ,s 1 I F Ds Esz JE ,x tc if zE -g' 4 osaiat, ]ts - ,t 1 d F - Ac hE mept Ecx ,p
" ,vivk Jv ltes# Ec ic s s -- fi ff: cD t, -,v •f F 7bske fi -a' 6 cL e }c .k 6 reedezpt L, ts tt tLtt'
t; 6 igLx. Jb -,N' .,e l F zaNe ki (= kzlKd) cDMbS O.2 -- 1.0min'lentcD rev"-/N' .Jt .t F
za nt -c• avz le fi rs tlab L i -g: nop Jtf ti ic .L . ( t R ey t -e' 6 ts[ JEbr mm Kd , k, be gs 6 c e bs 17 g
6o
 IX }l acet,ic acidi dimethylcarbamc acid, diethyl phospboric acid, methylcarbamic
acid CD eeM phenyl = - f )V (D 7 JV jo ') IJTIziÅqf) netS(M:Mtu k IC fo' C) 6 t JV F stMCDneijT ig FIi,asX,
pt s, ,t i eqpttst fl uflt\ayg-as 'c•neeit6 c t le xst . t ,v F pmmlamMcD za ] fiypmm,
gasevpmm, fireasrepmMtehmestt, ts[m ftltukta log k= pe., .Np+OEs+ fF+ cecao
( 1 s, ,t i remas e mo-op re ua itÅq?ne blt6 c e bs (• " 6. c ac Es, FFi e n(n Ta ft-
Kutter'Hansch CDI[bl[twstMig th 6 iD'g-reta, Swain- LuptonrHansch CD firastrestM ig b
5b-!rfitu-eib6. ;bljCDdwtup, e, fCDhamptt\cmgagbeop6b,ICL, NrsesMtcoMLirt
Jv FstM de de ett.
 55ptmaCE)t,V F, 7Si ,{SNM pmenyl methylcsrbamateiCOL"'(fi t#ACbEMgntJtire
tu Kd , k, ig avmvt:vam, NmgopptM")thlk{steeq .T Kd reIa 1ooo ntesNas-a-6oic
ii tx"c k2 {H la H t A. t' Rns L rg D} o t: . Iog 1 I Kd cD esMng lc X 6Efls le LF ERNM ggMtu de
re L i( I di @ fu fi gi ig ti rs . t: . ( (D re mGamtsz ec ic fo' ct 6 dim ng op pm re ts et rk tt kom, za ]
try pmm, zk #re a t nre pmm ( t ,v F itmgo lz as en mbm lt sre rmm) e z l) re s tT t:. f 7- ,v
genfl1\ rt islc fo• ct 6 c n 6 op pmm t ott etb) 6 , f} re " nt g} Nmg pmmop tzpan \asma ag ig
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